DOCDHEMT BESDBE 

IB 003 ^49 

Computer Center/DP Management, Papers Presented at 
the Association for Educational Data Systems Annual 
Convention (Phoenix, Arizona, May 3^7, 1976) • 
Association for Educational Data Syst.ems, Washington, 

May 76 

92p,; For related documents, see IB 003 748-756 
Association for Educational Data Systems, 1201 
Sixteenth Street, N*M,, Washington, D#C, 20036 
($10,00 for entire proceedings) 

MF-$0.83 HC-$U,67 Plus Postage, 
Certification; *Computer Oriented Programs; 
♦Computers; Computer Science Education; Costs; Data 
Collection; Data Processing; *Data Processing 
Occupations; Higher Education; *Informatiori Centers; 
Information Processing; Information Systems; Library 
Circulation; *Management; Kan Machine Systems; On 
Line Systems; State of the Art Beviews; Student 
Records; Technological Advancement 

AEDS 76; ^Association for Educational Data Systems; 
Computer Security Problems; Transacticn Processing 



Fifteen papers on computer centers and data 
processing management presented at the Association for Educational 
Data Systems (AEDS) 1976 convention are included in this document. 
The firsT: two papers review the recent controversy for proposed 
licensing of data processors, and they are followed by a description 
of the Institute for Certification of Computer Professionals, Also 
included is an article about the changing education of data 
processing managers. Two articles deal with the use of computing 
services for library circulation and assignment of students to 
schools. Five articles deal with the use of information systems and 
computer facilities by schools and organizations. Billing rates for 
computing services, computer security in a university administrative 
computer system, and the use of transaction processing for university 
registration are discussed. An article which describes ways in which 
potential computer users can prepare to utilize computer services 
concludes the document, (CH) 



ED 125 657 
TITLE 

INSTITUTION 

POB DATE 
NOTE 

AVAILABLE FEOM 



3DRS PRICE 
DESCRIPT0B3 



IDENTIFIZBS 



ABSTRACT 



4t***********^**Jfr** *********************** *********** 

* Documents acguired by EPIC include many informal unpublished * 

* materials not available from other sources, EEIC makes every effort * 

* to obtain the best copy available. Nevertheless, items of marginal * 

* reproducibility are often encountered and this affects the quality * 

* of the micrcfich'S and hardcopy reproductions EPIC makes available * 

* via the ERIC Document Reproduction Service (EDRS) , EDES is not * 

* responsible for the quality of the original document. Reproductions * 

* supplied by EDPS are the best that can be madfe from the original, * 

♦^^c♦#*;^*******♦♦♦***i{^:0:* **************************** 'I' ********* 



ERIC 



.'^?>30ci3tian for Educational Data SyotomG Annual Convention* 



G» Caspor 
3am^?s P# Augustino 
Paul H. Pair 
»lichard A, Gassier 
Eduard 0. Ooslin 
Goorgc May 
Russell 5. Schouest 
Harry L. Gibson 
Robert 'J. Oaumback 
Lynn Bellamy 
U, I. Nasoni 
K 0* Drum 
L. S. Hargis 
0. H. Rillcr 
C, Rosello 
Leslio 0, Sail 
Oon C. Gardner 
Raymond f • Roche 
Peter Scovill 

F. Dock 

G. P. Putman 
T, C. Riplpy 
lune Hacker 
Rnrnard 5idman 



us OEPARTMENTOF M€ALTM, 
EDUCATION 4 V/ELKAKE 
NATIONALINSTITUTSOF 
EDUCATION 

fHiS DOCUMENT MA$ BEEN REPPO- 
OUCEO EXACHV AS RECEIVED rpQM 
THE PERSON OR ORGANIZATION OR<0lN- 
ATlNOlT POlNTSOF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRE' 
SENT OFFICIAL NATIONAL INSTITUTE QF 
EDUCATION POS'TlON OP POUCV 




ASSOCimiON FOR EDUCAIIONllL DAIll SYSIEMS 



The 1376 AEDS international Convention 

Proceedings 



TQDFIV'S HEUQLUTiOfii : 

CaUPJTERS EDIJCflTiafJi 



May 3 - 7, 1976 
Phoenix, Arizona 



These Proceedlnqs have been made possible by a grant from 
the IBM Corporation as a service to the educational community. 



3 



THE LICENCING CONTROVERSY AND IT'S MEANING TO PROFESSIONALISM 



G. Gary Casper, Ph.D., CDP, CDE 

Associate Professor of Computer Science 
Brigham Young University 
Provo, Utah 84602 



ABSTRACT: This paper reviews the recent licencing controversy msticjated by the Society 
of Certified Data Processors (SCDP) . The rationale for proposing licencing legislation 
is evaluated as an mcent to facilitate the creation of a legitimate computing pro- 
tession and as to the reaction received. The resultant discourse has focused attention 
upon the development of Codes of Good Practice which will define the professional and 
his cond<ict as well as provide the basis for cbtaining public acceptance as a legitimate 
profession. The challenge is made for participation in this development effort. 



The past year has seen considerable 
discussion rela;:i^'e to the questions o^ 
prof essionalixation, certification, and 
licencing. The controversy has been 
heated, emotional, demanding, and for the 
most part non-productive. 

How could so much discourse and at- 
tention have produced so little sub- 
stantive effort and persuaded so few? 
There is a temptation to answer that the 
licencing controversy initiated by the 
Society of Certified Data Processors 
(SCDP) was ill-advised, self-serving, 
or a "hoax". (19) (22) 

If such arguments were to prevail, 
t-hc^n why has the controversy persisted 
for well over a year, and why have some 
of the most responsible personalities in 
the computer industry been moved to make 
public statements concerning matters , 
allogpd to be so trivial? Why has 
virtually every ma lor computer society 
made a public statement on this matter? 
(9) (10) (14) (15) (18) (21) (22) 

Although one could offer many expla-j 
nations for these statements, it would 
appear to me that one of them could notj 
be that the topic was trivial. A re- 
sponsive chord has been touched and it 
has set off serious introspection, 
doubt, fear, and concern anom? many. 
Any serious student of history coald well 
reflect that the sheer volume of dis- 
course and the level and quality of the 
participants, to say nothing of the 
leqislative bodies involved, is clearly 
diaqnostic of a major historical event 
m the industry. Why, then, haven't 
sweeping proposals and activities been 
made apparent? 



May I suggest that the answer 3 les in 
the fact that licencing was merely symp- 
tomatic of the real malady, and while 
capable of evoking uneasiness in the in- 
dustry, represents a mis-diagnosis of the 
problem. Of course, such a statement begs 
the question, what is the proper problem 
definition? 

I suspect that the answer to that 
question is to be found in the teeming 
value conflicts associated with our con- 
cepts of freedor from regulation, of pro- 
tecting individual rights, of free enter- 
prise, of competency, and of protecting 
the public, to mention but a few. This I 
hope will at least prove true of serious 
members of the industry. Other negative 
reactions come in part from those who are 
threatWed by the possibility of having 
their ignorance and lack of skill and 
knowledge exposed. The attendant loss of 
job potential due to conr-traints resulting 
from standards must certainly threaten 
some. I also suspect that until \c have 
resolved such conflicts, little real pro- 
gress can be achieved. 

For example, as long as we hold that 
the individual has the right, without 
regulation, to perform an^' service for 
which he can find a buyer, it will remain 
difficult to protect the buyer. Certainly 
most data processors realise that a person 
may be extremely competent in soiling a 
system yet prove wholly inadequate in 
attempting its implementation. I suspect 
that most of the members of the industry 
active in the societies have come to grips 
with such issues. But I also suspect Irom 
reading the licencing controversy letters 
and articles, that many of our colleagues 
in the field haven't. (12) (13) i 



ConsiUerdble rff»»ronce is made amon<i 
our peers m the coinputin»j industry of a 
data processing or com\>uting professional. 
The tern itself is elusive, for most who 
use jLt are extremely hard pressed to pro- 
vide distinguishing characteristic's al- 
though thov feel they are professional and 
many others are not, an interesting 
eqotist reaction. 

At the outset let it be perfectly clear 
that the use of the term professional m 
our industry i*s merely a dream or hope 
fcr the future. In fact, currently no 
such creature exists. True, many are 
worJ-.ino tor the reality but the vast ma- 
jority are »^»ither apathetic or actively 
opposed to the concept. It is this apathy 
and opposition which must command our 
interest, tor a lack of understanding of 
the inutiVi'S of such opposition may well 
spell out doom to the efforts to legiti- 
matize ~i computing profession. Since the 
Association for Educational Data Systems 
is alresidy actively involved in the 
efforts to create a profession, let's re- 
fU'Ct upon wnat is necessary to create a 
ie<jitiirate professional m our society, 

Before naming such status, it is clear 
that the profession must exercise dis- 
cipline sjch that Its members perform m 
acoeptabK' and ethical ways which protect 
the public interest and command its re- 
spect. Further, those who do not perform 
m such a manner must be disciplined or 
the profession faces the loss of public 
respect and support. Therefore, an el- 
er^^nt ot re^julation is required. 

The very concepts of professionalism, 
certification, and licencing involve an 
•*I»-'ment of regulation. I bf^lieve it to 
bt' quitt' clear that nost computer societies 
and leaders favor some sort of regulation. It 
already exists m that college degrees, on 
the job training, and experience eyalua- 
tions are being mcroasinq ly utilized m 
hiring and promotion procedures. I'm 
confident that few, if any, of this 
audience would argue aciainst some such 
regulatory influence although great 
divf^rgence might exist concerning its 
form. Thr»refore, no further argiment 
vail be made in defense of the concept of 
regulation. Kather, attention to the 
form of such regulation is appropriate. 

The simplest form of regulation would 
be voluntarily imposed by the individual 
upon himse)f. He would exercise care to 
upgrade his skills, not present himself 
h«^Vond the capability of his skills, 
e::r*rcisi ethical conduct, and give his 
i>nt>loyer full value for do^I.jrs received. 
While such a position is xJeal, it is 
also dangerously naive. Yf^t, many of 
the criticisms made in the recent 
liC'^nc^mi controvr»r"^y t»^nd to promote 
ivvh r>aiv« t**. l it tnf> n.iny rosp<>ns<»s 
from th»» tiold argued that such vol- 



untarism is possible. As a matter of fact, 
the best arguments in support of the need 
for standards and regulation come from 
reading the ignorant, mis-informed, naive, 
emotional, and flag»*antly erroneous state- 
ments made by many respondents to the 
licencing controversy. (13) 

The next level of regulation involves 
peer and employer pressure by providing 
educational opportunities and self-im- 
provement procedures such as the often 
mentioned self-assessment programs proposed 
by the Association of Computing Machinery 
(ACM) . Other examples can be seen in the 
management training programs of Data Pro- 
cessing Management Association (DPMA) . 
Another proposed program, the ombudsman, 
would give some coercive power in that an 
individual could be subjected to review of 
his peers in the presence of a complaint. 
Historically, however, such programs have 
accomplished little in establishing re- 
gulatory controls and promoting the con- 
cept of a profession. 

A more formal effort to achieve such 
peer and employer pressure to encourage 
voluntary participation and adherence to 
standards is the certification movement. 
Here is attempted a clear and comprehen- 
sive articulation of peer evaluation and 
approv.al with attendant subscription to a 
continuing practice of ethical behavior. 
At this level one finds most of the gen- 
erally mentioned and accepted attributes 
of the definition of a profession except 
enforceability. This of course is the 
realm of the Institute for Certification 
of Computer Professionals (ICCP). This 
effort is essential to the developm^^nt of 
a professional group of people and re- 
presents the most significant industry 
effort to improve and regulate itself. 

However, with an estimated half million 
practioners of data processing, and 
fourteen years since the inception of the 
Certificate in Data Processing (CDP) 
program, only 30,000 plus people have taken 
advantage of the program while only 15,000 
plus have achieved CDP status. (17) This 
would appecir to be hardly a booming re- 
commendation for voluntary certification 
and regulation. 

It should be no surprise that the com- 
petent feel no necessity to prove their 
abilities beyond their every-day perform- 
ance; and even more so, "^he incompetent 
certainly aren't gomq to flock to demon- 
strate their status to the world. Only 
when certification becomes legitimate and 
the competent understand its role, will 
they make the effort to comply. Then the 
incompetent will be identified and will 
find it necessary to improve or accept 
roles in keeping with their skill levels. 
Thus thf^ public interest will be protected. 

But the question now becomes, how lonq 



will this t^rocess take? A corollary is how 
much time is available for completion? If 
one decides that the time ►equirod exceeds 
the time available, then the voluntary 
certification approach becomes untenable. 
Why then miqht one come to this conclusion. 

The answer depends upon pro3ections of 
current and future events now evident 
and believed to be inevitable. In Novem- 
ber 1974, this author presented what I 
believed to be compelling arguments th<*t 
privacy legislation wis necessary and 
imipinent. Less than a month later the 
Conqress passed the first public privacy 
bi.ll into law. (16) Projections of 
private domain laws are readily available 
and indicate need for immediate concern, 
since privacy laws are passing state 
loqislaturos with increasing regularity 
and implications for the data processor. 
il) (8) 

If the computer industry is to par- 
ticipate in this regulation of computer 
related areas rather than perform as tech- 
niciar<5 under the guidance of other pro- 
fession: then \:o must establish our- 
selves as acceptable professionals and in 
short order. Notice the movements of 
other professions such as law and parti- 
cularly accounting to fill the void here. 
Already CPA firms are hiring DP personnel 
as technicians to deal with systems and 
procedural audits. Furthermore, 
accounting education is changing to adapt 
to computer technology. Besides not being 
comprehensive enough to cover all computer 
applications, are we going to accept 
technician roles to other professionals? 
Or worse yet, unionization as a technical 
function only? 

An additional concern that the public 
interest must be protected is causing 
legislatures to become increasingly 
sensitive to the impact of computer 
technology. How long are they going to 
tolerate the technolo<iy without regulation? 
Do we have time for voluntary approaches? 

If one accepts the inevitability of 
such regulation within limited time frames, 
the argument becomes compelling for ac- 
celerating formation of the profession 
and the regulation within it. In fact, 
the passage of regulatory legislation 
could make all the prior concerns empty 
rhetoric. 

It is in the belief that such would 
happen, and especially that it would come 
m a relatively short time frame, that 
prompted many in the licencing movement. 
Licencing legislation would provide im- 
mcfdiate legitimacy for the profession 
and prompt accelerated development of 
standards within it. Contrary to the 
emotional attacks on the movement, it 
certainly provides an alternative for 
those who believe in and desire to 
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establish a data processing profession. 
And as such it is worthy of consideration. 
Again, I suspect the cooler thinkers re- 
alize this and recognize the need to 
address the controversy. Further, it 
should be noted that many public statements 
of the leaders of the industry indicate 
their belief in the future inevitability 
of licencing. (4) (6) (10) (14) (18) 

It should also be noted that licencing 
bills are still on the docket in at least 
two states (.^ew Hampshire and Florida) , 
and that other states are considering such. 
Further, new activity in this area can be 
expected. Passage of such a bill will 
make all arguments moot and place the in- 
dustry in the position of having to react 
rather than having the opportunity to 
prepare in advance. This may well happen, 
however, since few people seem inclined 
to seriously prepare for such eventualities. 
Rathor many seem to want to deny the pos- 
sibility. .Such seems naive and out of 
touch, especially since legislatures 
sought the SCDP licencing proposal with 
amazing speed and persistence. 

Therefore, far from being trivial, 
SCDP's Iciencing effort (22) was an 
attempt to achieve accelerated developit.cnt 
of the profession. The success of this 
effort has been significant in at least 
causing awareness and, in view of per- 
ceived time constraints, a valuable con- 
tribution to the industry. However, such 
legislation is not without peril and in-' 
adequte preparation must be avoided if 
possible . 

Such has been my appeal in the past. 
(3) (4) I have been concerned that the 
industry is faced with potential for the 
establishment of the profession, and 
think it would seem prudent to prepare for 
it. I have argued that certain things 
must be done to prepare. In particular, 
that identification must be made of who 
would be a prof essional, what he would do 
that would differ from non-professionals, 
and how he would perform those activit^^s. 
Subsequently ACPA, ICCP, ACM, DPMA and 
others have accepted such a possibility 
and the need for the same types of de- 
finitions in their public statements on 
licencing. 

The "who" question is being addressed, 
in my opinion, by such efforts as the 
certification program of ICCP, which has 
seen advances in its association with the 
Psychological Corporation, the announced 
long range planning project and the be- 
ginning of a Codes of Practice Project. 
Also efforts such as DPMA*s new Education 
Foundction, ACM*s self-assessment program, 
and AFXPS* job analysis for programmers 
and analysts are valuable in this area. 

Therefore, the licencing controveriy 
has focused attention upon what a pre 
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fossional will do ami how ho will do it. 
rt is m this domain in whch all mtcrostod 
societies might particif^ato to dofmo pro- 
locti=5, identify fundmq sources, and assiqn 
tar>h forces to accomplish the necessary 
work. While it is proposed that each 
soc'ety be free to pursue its own in~ 
t'orests, it ishopedall will cooperate 
with one another for the common qood. The 
^^utcome hoped for is the establishment 
of a Coie of Good Data Processing 
T-'ract ices. 

8uch a code will then forn the basis 
lor processional <jctivities. Without 
such a «'odo, professional status w»ll 
remsiin meaninqless, cert 1 1 icat ion will 
continue to struqqle, and licencin^j will 
remain premature. 

Th»*r« *or", the real issue is the 
torniti^n^ ot a UMjitimote profession, 
r «'<iulat«-'d to protect the public iPterest, 
to jnau'^ the j'lality of the professional, 
ami ♦o r rovide hin with the workim? tools 
with v;hich h»^ will perform. Tine and 
human nature ar^nie atjainst pruely voljn- 
^ary r^tandards, yet the nor<^ powerful, 
and m my opinion me^'i tabl»*, effects of 
lict-'ncin? appear premature until a Code of 
<'ood Practices is devr-lofied. further, 
v;hfn 11 doos h.-^pp^^n, I hope for an in- 
.iu<;try lic*>nfx^ not feri^ral control. <9) 

Therefor»j, I si^e the licencmq con- 
troversy msti jated by SCDP as a valuable 
cont r ibut it)a to the industry. It has 
< reit««d 'ntoii'St, (hscussion, and focus 
upon oiii ,**>*'i\s. It has enhanced tht« 
possibilities for creatma a profession 
by tocusm^ attention upon the real 
problem of developinq a Code i^f Good 
Praot jc(^. This is the ma^or challen^jc 
tu>w f.iciri^T the mdastry and the societies. 
Now IS the time for enliaht^ned commitment 
of personal effort and resources to moot 
the chullenqe. I sincerely hope wt- are 
up to It anci, solicit your personal in- 
volvement and support. 
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ABSTRACT: Tho Acr-ccxition I'^r S-iuc^ti'^n ii D'l^i Systems, in its Jitte-mpt to serve the educational comsiunity, 
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'^Xiiuma* i^'U will lid the Association in its pursuit cf this objective. 



Zin(^*' AS?S* membership consists of proff^ssionai 
^-^duci^-^rrt '<r w^^ii xs computer t7chnicians, many of 
7~u may wondorin^r why thia cr/:ana ."nation is -s 
member of tho ICCP uid is so supportive of the CDP 
♦■examination pro^TT'im. Some querttions th-^t you may 
bp arkin*: are: How do those activiti^^s affect you 
ts an individual mombf^r .^f ASDG''' iJow do they af- 
fect you 'i^ 1 technician, an educator, or on -ad- 
ministrator" '/Jhy does AEBS support the Institute, 
c^^rtif i?atiori, .xrid the CI;? t'xro^^r I^irin^^ the 
next few minutes, I hope to answer these questions 
for you. r at least, furnish you with enou?:h m- 
fonnation to fi^-ire out the answers yourselves. 

Cortification is nothing new to tha education 
fiel-i; we ill re-^lize its purpose and its impor- 
t-^nce. I^ his essentially th« sane purpose rmd 
iLitjortance m teaching? as it does m education il 
data systems. According to the dictionary, to 
certify IS ^o endorse authoritatively as bom^: of 
i .-standard quality, preparation, etc. Certifica- 
tion iG no^ to be confused with licensing:, as 
licensing 13 definod ds formal permission by a 
/^vemment body to practice ma particular area. 
Cortific'itjc.i, on the other hand, is tho endorse- 
ment by a peer ^rroup of an individual's having met 
pj:'o-fi«>termined standards of quality in a partid*- 
I ir '^roa of expertise. You will hoar noro about 
this from some of our other speakers today. As 
important as certification is to A EDS as an or^ron- 
i»iiti^n, it 13 even more so to you is :m indivi- 
dual. With aU of our (glamorous md sophisticated 
computer systems and the relited prr^^^rimmmf* 
packages, wo sometimes for^-Tot tho importance of 
the individual data processor. The competence 
of that person is often takon for arrant ed, and 
*h«>r<^fore we often do not recoi^T^ise those who 
hiv*^ oecome obsolete. Unfor^un it»,»iy, v;o some- 
tj.D«^s do not pven recognize it m ourselves. 

pocause of rapidly chan^mf: technical mothods 
iiid t<'chnjiqu*^s, tho dcata process:>r raus^ continujil- 
.y ^o Tiuxint un and improve* hit", or hor oxper- 

♦'i,ir>. iVor;^> laser, past pr*-* si dent of A FITS, has 
S'aid, "Those who aro now comp'^t^^nt arc becomin,'^ 
Join so ever;/ day as tochnoV/.^^ic 1 <ievelopmont3 



continue at an ovei'whelminic: rate." In other 
words, they are becominfr obsolete. The danr:er of 
obsolescence faces all of us in the field of data 
processing; - from the beginning pro^^ammer to the 
head of the department . It should concern not 
only the technician but also the educational ad- 
ministrator who relies so heavily on the informa- 
tion ^^ne rated by the computer. 

How can we protect ourselves and our education- 
al institutions a,^ainst this danger? One way is 
by taking it upon ourselves to maintain our per- 
sonal expertise at an up-to-date level. This can 
be accomplished in several ways, most of which 
are already familiar to us. Attending this AEBS 
convention is a good example of how we can keep 
ourselves abreast of latest developments. For 
in depth training in new methods, we should attend 
specialized workshops and seminars. Another way, 
sometimes ignored, is reviewing technical publica- 
tions, most of which are obtainable at no cost. 

Yoo, we can do these things - if we recognize 
our deficiencies! Biit what happens to those of 
us who are busy in our own little worlds, feeling 
that our present methods and techniques are the 
ultimate? Tliere's an old saying down south that 
^es, "It ain't the things you don't know that 
get jyou m trouble; it's the things you know for 
sure that ain't so!" At one time or another, we 
have all been guilcy of falling into this trap. 
Certilication and an examination program, like the 
Cr»P, could prevent such things from happening. 

Vhat better way is there to recognize our 
deficiencies than to take an exvomi nation on what 
we think we know? A wise man once said, "It's 
strange how much you've got to know before you 
know how little you know." Testing to determine 
knowledge is one of the mainstays of our educa- 
tional system. Isn't this, then, what the CDP 
examination is all about? It offers us an oppor- 
tunity to discover what we actually kotow and what 
we do not know. Passing tho examination is a 
groat achievement indeed, but we can gain many 
benefits even if we are not successful. The 
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propar-ition to tak** tlv> ex tiJi^ifiation, by itself, 
forces the applicant to acquire uooful information 
about a wide range of technical ar3HG that he or 
she day not have come m direct contact with in 
hio or hc'r day-to-day work environment. The ap- 
plicant who IS sincere cannot help but improve 
his or her expertise by experiencing this prepara- 
tion. 

Most of no like to think of ourselves as pro- 
fessionals, irreic-ai'dless of recent oourt decisions. 
If this IS the case, then we should be willing to 
assume the responsibility of being a professional. 
We have a responsibility to our employers, to our 
students, to our public, and to ourselves to per- 
form our services in the most efficient and in- 
telligent way possible. Before this can be done, 
we must satisfy ourselves that we have the person- 
al ability to perform m such a manner. With more 
ind more omphasis being placed on privacy of data, 
i«>curity of t>quipment arid data files, and account- 
ibiiity, the data processor is faced with greater 
demands for a nix^i Icv^l of competency and exper- 
tise th.in ovor b*^foro. It is up to to *>quip 
ourselveo to m*^^t thes»^ demands! 

let's look at the importance* oi certification 
from the administrator's point of view. To the 
administrator, the certification program (and in 
particular the CD? examination) is import, ant in 
that he or she now has a "yardstick" with which 
to measure the level of competency of personnel or 
of applicants for data processing positions. He 
or she no longer has to taxe ^ shot in the dark 
wh^>n hiring these people. Certification sets a 
standard by which the administrator can make vital 
personnel decisions with some degree of certainty 
that they are the ri^t decisions. The impor- 
tance of certification standards and the useful- 
ness of the examination will increase as the pro- 
gr,un IS perfected and expanded to include a wider 
range of test areas, aspects of which are current- 
ly under development by the ICCP. As a member 
society, AEDS is makih/^ a air<''ct contribution to 
this development. 

Included in the expansion of the examination 
pro/jrram are the eventual development of a series 
of exaiaxnations testing skill levels and a stan- 
dardized HPt of .lob requirements upon which such 
examinations can be based, ll^vo again, ABBS will 
have the opportunity to make an important contri- 
bution to in activity that will effect all of us 
in on*^ way or another. 

There is still <ar.other b^^nefit derived from 
our mombership in the ICCP. With our membership 
in the ICCP, and in AFIPS, we have th^ opportuni- 
ty to speak out on behalf of our members and the 
educational coipmunity on issues of deep concern, 
■^ou may be saying to yourself that AEDS could 
always speak out, whether or not it was a member 
of the ICCP. That's true, but now this associa- 
tion, through such affiliations, has assurance 
that It's words will be heard! AEDS is now able 
to participate in activities far beyond our capa- 
bilities if attempted alone, and the certifica- 
tion program is only one example. Through our 
officers and representatives and th^ir meetings 
with the representatives of oth(>r member socie- 
ties, AEDS has been able to make a significant 
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impact on the data proct-ssmg community. I sin- 
cerely believe that this is only the beginrang, 
for we are fast becoming accepted as the "spokes- 
man" for all of educational computer technology. 
I foresee the time, in the not too d- stant i\iture, 
when there will exist a specialized examination 
for practitioners m educational data systems, 
both technicians and instructors. AEDS will be 
able to use its influence as the representative 
society of the educational data systems field to 
make a large contribution toward the development 
of such an examination. 

There is another aspect of the ICCP's activi- 
ties for us to bear in mind, and that concerns 
the influence and status cf the JCCP itself. The 
status of the Institute has been continually on 
the rise since its inception, but it received its 
greatest boost when it was publicly recogi.i2ed by 
AFIPS as the certification group. I am i.roud to 
say that AEDS, being a member society of both 
groups, played a big part in bringing this public 
recognition about. With its elevated status and 
its increased influence in the field, the ICCP 
will eventually become an authoritative source of 
infonnation and expertise for employers, educators^ 
practitioners, and public officials. 

Many words have been used to point out the 
importance of thf> ICCP and the c*>rtification pro- 
gram to this association. If I had to condense 
these words into only a few, I think I could soy 
that realising the need for qualified personnel 
and the importance of a certification px'ogram with 
which to meet those needs, AEDS is able to reap 
more benefits for its members and contribute more 
assistance to the educational community by taking 
^n active part in the development and maintenance 
of such activities. Or as the worm said as he 
bored into the apple- you can accomplish much 
more on the inside! 

In conclusion, I would like to remind you of 
the principal purpose of this organization - to 
provide a forum for the exchange of ideas and 
techniques in the field of educational data sys- 
tems. This purpose is also applicable to the 
relationship between professional ox^ganizations an 
that groups like the ICCP and AFIPS provide their 
member societies with a forr-m for the exchange of 
ideas. In turn, you as merabex's of AEDS have a 
much greater forum available to you. 

The officers and members of AEDS realized lias 
serious need when we adopted our present set of 
long-range goals and objectives two years ago. 
Specifically, this organization has committed it- 
self to the pursuit of the following objectives 
relevant to certification and the ICCP: to devel- 
op and install an organizational mechanism which 
will permit AEDS to certify individuals in Che 
field of educational data systems, to promote the 
sharing of ideas with other organizations, to work 
with related organizations in order to better mon- 
itor and coordinate those activities which affect 
educational data processing, and to promote recog- 
nition of the reliable professional role of the 
educational data processing specialist and hif^\ 
level of competence required for this role. 

Here we have our own goals and ob,iectives, and 



:ij 1 Dentioncd before, wo are committed to pursue 
these ^Odls and ob.lectxves. Our momborship in the 
ICCP ind our support of the certification ictivi- 
tiej 'ire oxgnxficant milectones in their eventual 
ichi^^%'nentl 

Before I sit down, I'd like to pa^ss lion^? a 
bit of philosophy that I ran across recenUy and 
thon^.'-h^ \^orj appropriate. The iuthor lo unknown, 
b^^- It rounds like something anyone of us mi^^ht 
b^-* thinkm*::. 

"H«» '.iho knows not and knows not he knows not, 
ho ic. i fool - shun him; he who knows not and 
kriDWc h** knows not, he is simple - teach him; he 
vho knows and knows not he knows, he is asleep - 
wake hiDJ he who knows and knows he knows, he is 
wi£Te - follow him!" I-Iy wish for ectoh of you is 
that you know - and '.oiow you know! 



INSTITUTE FOR CERTIFICATION OF COMPUTER PROFESSIONALS 



Paul M. Pair, Secretary 
Institute for .Certification of Con^puter Professionals 



The Institute for Certification of Computer Professionals was incorporated in August 1973 as a non-profit, 
professional organization by eight sov.ieties in the field of data processing and information management. 
At that time the Institute assumed all responsibility for the Certification Program initiated by the Data 
Prov-essing Management Association in 19b2. Hence, the Institute "inherited" the more than 14,000 persons 
who had earr.ed the COP (Certified Data Processor) Certificate. 

CHARTER MEMBER SOCIETi'eS 



ACM Association for Computing Machinery 
ACPA Association of Computer Programmers and 

Analysts ' ' 

AEDS Association for Educational Da to Systems 
AlA Automation One Association 
CIPS Canadian Information Processing Society 
DPMA Data Processing flanagement Association 
IEEE Computer Society of the Institute of 

Electrical and Electronics Engineers 
'jCDP Society of Certified Data Processors 

The membership of the eight charter societies 
represents more than 65,000 professionals in 
this field. Each society selects its two rep- 
resentatives to serve on the ICCP board. The 
two AEDS Directors are: 

Dr. Philip J. Gensler 
Department Head, School o^ Business 
West T^xas State University 
Canyon, Texas 

Paul M. Pair 

Senior Education Consultant 
Control Data Institute 
430 North Michigan Avenue 
Chicago, Illinois 

Following the incorporation of the Institute, 
the sixteen Directors elected officers and 
established working committees. Their first 
responsibility was to issue a brochure de- 
scribing tne Institute's purpose, programs and 
structure, as follows: 

PURPOSE 

ICCP is a non-profit organization established 
for the purpose of testing and certifying knowl- 
edge and skills of computing personnel. It is a 
coordinated, cooperative, industry-wide effort, 

A primary objective is the pooling of resources 
of constituent societies so that the full atten- 



tion of the information processing industry will 
be focused on the vital tasks of development and 
recognition of gualified oersonnel. 

The Institute will foster, promote and encourage 
development and improvement of standards of per- 
formance and of good practice. It will become 
an authoritative source of information for 
employers, educators, practitioners and public 
officials. 

PROGRAMS 

ICCP serves as the focal point for its constitu- 
ent societies which sponsor related programs so 
that the results of their activities may be 
incorporated into that or the Institute. In 
addition to testing and certification, ICCP 
planned programs include job definitions, 
curricula, continuing education, self-assessment, 
and codes of ethics. 

During its initial stages, the Institute's high- 
est priority is the improvement of existing 
programs and the establishment of new examina- 
tions for various specialties. A framework for 
a broad spectrum of tests, and the relationship 
of these tests to job functions and curricula is 
under development. 

In parallel with the creation of new examina- 
tions the Institute is also concentrating on 
self-assessment programs. 

The Institute acguired in early 1974 tht» testing 
and certification programs of the Data Processing 
Management Association (DPMA), including the 
Registered Business Programmer (RBP) and the 
Certificate in Data Processing (cOP). The latter 
is offered annually in test centers in colleges 
and universities in the U.S.A. and Canada. 
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The Institute is governed by a Board of Direc- 
tors to which each constituent society desig- 
nates two directors. The Board of Directors 
elect officers who serve as an Executive 
Coimittee to act for the Board between meetings. 

Standing Cornmittees that provide advice to the 
Board and assist in the manaqement of the 
Institute are: (1) Progran, (2) Public Inforrra- 
tion, and (3) Budget and Finance. As programs 
are initiated by the Institute, Councils will be 
established to oversee them and to provide the 
necessary guidelines to assure the highest 
standards. Initially, there is one Council--the 
Certification Council— which has jurisdiction 
over the COP examination program. 

CODE OF ETHICS FOR HOLDERS OF THE CERTIFICATE IN 
DATA PROCESSING 

"The holder of the Certificate in Data Process- 
ing, consistent with his obligatior to the public 
at large, should prorrote the unders indinq of 
data processing methods and procedures usipq 
every resource at his command. 

"The holder of the Certificate in Data Process- 
ing has an obligation to his profession to uphold 
the high ideals and the level of personal knowl- 
edge certified by the Certificate. He should 
also encourage the dissemination of knov;ledqe 
pertaining to the developinent of data processing. 

"Tne holder of the Certificate in Data Process- 
ing has an obligation to serve the interests of 
his employer and cliet^ts loyally, diligently, 
and honestly." 

THE CERTIFICATION COUNCIL 

Responsibility for policy-making, planning and 
directing the CDP Program U vested in tne 
"Certification Council** which was created in 
1963. To insure that the CDP progran is repre- 
sentative of the entire data processing profes- 
sion, the members of the Council have continu- 
ously been selected for diversity, as well as 
depth, in their knowledge of data processing. 
Fivemembers> elected by the Council from 
acknowledged leaders in the field, serve over- 
lapping terms. The Chairman is appointed by 
the ICCP Directors. The current Chairman is 
Professor William Korne, Boston College. 

The responsibilities of the Certification 
Council Include: establishing the rules govern- 
ing academic, experience, and character require- 
ments for candidates; determining the scope of 
the COP examination; and, annually, approving 
the contents of the examination. They are 
responsible for continuously updating the 
content and subject matter of the examination. 

THF C D P EXAM! NAT 1 0» 

The CDP Examination Is offered once a year 
(currently the third Saturday in February) in 
over 90 locations in the U.S. and Canada. It 
consists of five major sections as follows: 



Data Processing Equipment 
Computer Prbgrammina and Software 
Principals of Manaqement 
Quantitative Methods 
Systems Analysis and Design 
Each section consists of 60 questions^ 

ICCP: CREATING A NEW IMAGE 

As Corporate Secretary I included in my annual 
report, January, 1974: "The incorporation of 
ICCP as a non-profit, p.'ofessional orqanization 
appears to have created a broad appeal to new 
segments of our data processing professionals. 
The response has indicated that MANY persons and 
organizations are in agreement with our objec- 
tives and programs. It is especially qratifyinq 
to note the response from the academic community 
as we answer our telephone calls and read our 
correspondence. Inquiries from business and 
industry also tell us there is a search for a 
professional association which will aid "Mr. 
Employer" in determining who is qualified for 
employment in his computinq organization. 
Comments and inquiries are literally coming from 
"all over the free world." 

ICCP SIGNS ^AGREEMENT WITH THE PSYCHOLOGICAL 
CORPORATION 

Following are excerpts from the Newsrelease, 
announcing this important decision: "ICCP and 
The Psychological Corporation have signed a long- 
term agreement for the conduct of testing and 
related programs for personnel in the industry. 
Under the agreement The Corporation will provide 
ICCP with psychometric consultation and services 
and administrative support for ICCP's testing 
programs, particularly the CDP Program, Equally 
Important, the aqreement provides for cooperative 
efforts in the expansion of ICCP's programs to 
provide broader, more effective certification 
test coverage for personnel in the computing 
industry. 

"The Professional Examinations Division of The 
Psychological Corporation designs, develops, and 
administers tests and testing programs for pro- 
fessional groups and organizations, for business 
and industry, for educational n'nstilutions, and 
for private and public agencies. It provides 
complete services for entrance and admissions 
examination proqrams, as well as licensure, 
qualifying and certifyinq examinations. It also 
offers test scoring, processing, data analysis, 
and related services, in relation to its own or 
others' tests, questionnaires, surveys, and 
other measurement instruments." 

CHARTER MEMBER SOCIETIES COOPERATIVE EFFORTS 

One of the major programs of the ICCP Directors 
is PROJECT ICCP in which it prepares ample and 
pertinent information for the use of each of the 
eight charter member societies. It has been 
most gratifying to note that each society. In 
Its own manaqement of promotion activities with 
its own members, has been highly cooperative. 
Each Is to be hlqhly commended. 
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Pertinent to the above, it is pointed out that 
the number of applicants for the 1975 COP exami- 
nation Increased from the previous year by 12% 
or 2363 applicants. In a recent Newsrelease it 
was announced that the number of applicants for 
the 1976 examination Increased about 17% to 
2876 applicants. 

AWARDS FOR EXCELLENCE 

The ICCP Directors announced after the 1975 
exarnination that an AWARO FOR EXCELLENCE would 
be made to: (1) The person making the highest 
score on the entire examination of five parts, 
and (2) to the person who made the highest score 
on LACH of the five parts of the examination. 
This recognition' resulted in the creation of 
great Interest on the part of employers as well 
as all those whr sat for the examination, 

AMERICAN FEDERATION OF INFORMATION PROCESSING 
SOCIETIES 

Four of the eight charter member societies are 
also members of AFIPS (ACM, AED5, DPMA and IEEE). 
This is significant because it provides ICCP with 
another opportunity to cooperate with the 16 
constituent societies of AFIPS whose membership 
represents more than 200,000 professionals In 
our field of data processing and informavion 
management. 

CONCLUSION 

It is becoming Increasingly evident that the 
original concept of establishing a non-profit 
professional organization was sound. The breadth 
and depth of ICCP programs and policies appear to 
have produced high credibility. The positive 
response from both the academic coimunity AND ; 
from career -minded young men and women in the 
field Indicates they are. Indeed, Interested in 
professional advancement. 

CERTIFICATION has become a synonym for many 
persons interested in achievement recognition in 
many occupational classifications. Just a few 
examples indicate the trend and the urgency of 
action: 



An editorial In the March 1976 INFOSYSTEMS maga- 
zine entitled, INFOWORKERS OUTNUMBER ALL OTHERS, 
Robert Diamond states, "The importance of effec- 
tive, economical Information handling, storage 
and processing systems, cannot be overemphasized 
if you are to believe the findings of a Stanford 
University researcher whose report, 'The Informa- 
tion Sector of the Economy" was presented at the 
Paris Conference on Computer/Telecommunications 
Pol icies last year." 

"According to Edwin Parker of Stanford's Center 
for Interdisciplinary Research, Information 
workers, as a group, now outnumber all other 
workers ." 

The above illustrate the timeliness and, hope- 
fully, the effectiveness, of the Institute's 
on-going programs to provide "Mr. Employer" with 
a uniform yardstick (the COP examination) as 
he/she requires more well-trained personnel in 
this ever-expanding field of data processing and 
information management. 



CPA Certified Public Accountant 

COP Certified Data Processor 

CLU Certified Life Underwriter 

CPCU Certified Property Casualty Underwriter 

CAM Certified Administrative Manager 

CPS Certified Professional Secretary 

CPM Certified Property Manager 

The increasing demand for well-trained profes- 
sionals in our field is evidenced by the survey 
produced by ♦■^e U, S, Department of Labor: 

ESTIMATED DEMAND FOR COMPUTER-RELATED 
EMPLOYEES 



Programmers 
Systems Analysts 
Computer Operations 



In 1968 In 1980 

175K 400K 

150K 425K 
175K 400K 
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ICiunia A. Bassler. 
ihrcvtiu, (omjniUM Systems Appl ican«>ns rroviiaiii 



, 1 Ju.iui 0, Jos 1 in. m\ 
1 ra iin nj; Coord i na tor 
S. iK'j>artnKMit of \gn cul lurt* 



iKVi i ihe avn>imi<. nature' tl^- i^omputcr iiulustrv is mort- than apparent \>lu'n tlu- 

ivii!. Mon^ o| J.ita pu>s.o^snr: iaanaj;onont aro examinod. Iho net J ut" nianai;oiiiont to 
keep 111 r a.h Kith cinanizo^ in C(Mn,.tittM* tcchnolo^v i an accoptt>d tnii^m Mihin mo^l 
ninii.M:i J.t .n\bs. Hourvrr, t Ik- .hant;inj^ nature o( tho !>P mana^cr'^ lok larj;elv 
dcpen.tvnt ij-'H i.M^rs othei tii.tn tho^c within the technoloi;v »tsolf. Social lor^c> in the 
t.oM ni t-uisljtive tiat^ lui u•^^v- o{ con^^unerism are txpical [>ast events that have been 
,ihle t'^ i;v rh^' .ittrnlion aita pi^^^.e^^inn Juanai^ers at all levels. Some ol these ^uh« 
!e^.Ts .iir ^(.1114 a\*>ulea in plinnni.: t hr ^ariicula in O'li Ci^llet^e^ and un i \ er s i 1 1 e> . It is 
no^ iih^r a. iJemiciin^ to \o<.l it the needs and fmutions of t omur ro\> ' ^ data pr<^<.e^sing 

}iani.:^i- >ee It planiKd .du. 1 1 i .^na I p i<ti: r am< a re re opon s i \ e 1 t he^e evolvnu: need'^. Ihis 
papi I I ' ts^a <>a a i"-rar.i^ punect <oiKia<ted h\ Xhv authv>is. ^^me l.oiui iip i,Kin- 

aktt r- it • Uiv management lexel uo*- <iuei led to determine h<u> they perceived their I'^les 
and tU!t'Tt>ri^ in tlie vrar- aluad. 



Ihr vi^namK nalur<- riu ^'X'^h.UK < on 
ptU' 1 nuiustiv i^ Uoll kn^un t ' all oi u> 
a^'-uciatrd Mth computei '^v.ten-. In rapid 
succe-^ion the trade and pjoi- tonal Katr 
nals rvpoi t to the uorld rin- ii!-^t tei.iino 
lo>^iv'»l id\an<e^ in haiduare, i In • is 
r»>lloiu"d hv announcements ut ^^oi.i new tei.h- 
ni'pie- in soituare. ^et ediuiri^riil otter 
im:^ iro.juentlv la^^ behind t h» ^ t^^nnolo^ 
iCxil de\t iopnents , 

^*rotessionals m th»- o>!uutei indusri\ 
are haid pie^>0<l to keep np uMh all these 
nei> de\ eiopment ^ . Thev <n vJ* snou^ 
mauitviinini: their technol.vi:^ival ouj«ncv 
and are even hopeful ol applvnU; sum 
these advance^ Co their dav todav task-. 
One hxt< onlv ti> re<id the an ioiiiu ement s of 
courses offered h> proprietai^ t»im^ to -oe 
the hroad spectrum ot int»iests. \ prodi 
j»iou; nunlnr ol bonks is neim* (>iodiued on 
eveiv a-Npei t of computer uso and te^hnoloj;v, 
(irspite I lie o\ ulent exchant'o oi ideas and 

e iih :it louxil opportunity-- t ^r piacti 
tioners, in,in> ot our cnllei^tes aiiii univer 
sities are still offering rlu - inu .<niise^ 
t\n \ ni terc'd ii" the pa^^t . 



ihe computer scuMKe pro>:i.inw oi naiio 
unnersities and ».ollei;e^ are ba^ed on lt>o 
lepoits ol the \^so^.iation ior roiuputin^; 
Machiner\ <\lMj Curriculum Committee on 
<'omputer Uhuation for Manai^ement . Ihis 
committee produ*.ed these reports, one on 
'C urriculum Uecoinmeiida 1 1 ons for (Jraduate 
i'roi ess lona 1 i^roj:rams in Information sys- 
tems/* in Ma\ 19''2 (Ash^^nhur^t | , and t lie 
other, "Curriculum Recommendations for 
Underc'raduate Proj*rams in Information 
systems,*' in December 1973 (Couiior). 
Both proposals represent the views of dis- 
tinguished panelists. Some ol the recom- 
mendations have been adopted by a number of 
<ichools, and proj;rams b.ised on these suj;- 
i;estions about tlie curricula are in effect 
today. However, many of the recommended 
<oals have been unattainable m the <;tru>;>;le 
to dm'elop programs responsive to students 
and to employers seeking qualifieo gradu- 
,it es . The l)road spec t rum of recommended 
and re(|uircd material just cannot fit into 
a normal gtaduate or umlergraduat e program. 

The thrust of the^e recommendat iiMis was 
dire<.ted toward a discipline ^.alled 



. nth t.ouisos as part ol proj;rams 
o f f e red b y ma t lu'ina tics o r c ompii t e r sci one e 
departments in some schools. ii\ keeping 
with current trends, a distinct shift away 
from the computer science flavor of programs 
was announced by Harvard and the University 
of P.Minsvl vania in early l'?'"'^. ihese two 
schools have developed informations systems 
programs in an attempt to close the gap be- 
tween the needs of business data processing 
and the courses offered in traditional 
computer science programs (Holmes ). 

Other schools have been working in this 
direction for some time. In 11)58 The Amer- 
ican University's Center for lechnology and 
\dmin 1 St rai I on began with course offerings 
leading to i;radnate degrees that followed 
traditional computer science paths. Ihe^e 
programs have evolved into very sophist i- 

tted and carefully balanced curricula 
Ieidinj.1 to the I'aciielor of Science and to 
the Maxtor of science in lecimology of Man- 
agement. Ihese programs are more pragmatic 
than thev were at the outset. Changes have 
been directed bv the forces of the market- 
place, the need> of tiie students themselves, 
and the needN of the potential employers of 
the graduates (Bassler (i Kennevan). But 
these changes have generally been academi- 
cally oriented for the rank-and-file em- 
ployee. I.qually important considerations 
should be the educational needs of the DP 
manager and an examination of how educa- 
tional institutions can rej^poiui to these 
needs . 



QUESTIONNAIBE ON DATA PROCESSING MANAGEMENT FU<JCTIONS 



Orf«ATI0NS0rTlMIIATi<iN 



nANSANOftNANCI 



WHW SI IMS MAWCIUS SLL AS 

mi iUKicno\- 01 (Hk Psu>n:ssiox 

Ihe authors of this paper examined the 
maiketplace by sending out questionnaires 
to l,t»uu information processing managers 
and asking them to respond to a structured 
set of i|uestions and to comment on their 
management functions |dosliii i\ Bassler). 
0\er thirty percent responded with usable 
material . 

In the structured portion of the ques- 
tionnare U igure 1), respondents identified 
the relative importance of the ivork they 
are doing * uj^ and predicted the importance 
ot these activities five to ten years into 
the The tal>ulated respc ises are 

shown in I igure 1 . 



MIRPOSI.S 0! nil SURVLV 

i)ne purpose of tlie survey was to de- 
termine what subject matter should be in- 
cluded in the authors' new book, V;> ^"\^ 
» ' published in early li^'ti. 

\norher purpose was to look for dis|>arities 
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Trends in Information Processing Functions 
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tiituT- li^\< .iiul the AchooU' oMei uu'.s in 
a It. J pp>t. - in^; cnur^tV"^. \ tlurU reason 
v.a - t*^ »'\ iluvitc not onl> ihe p*oj:ic-^ of 
\n }i >ti r <,our^c ol'fcrin^;,^ iiiulci ^np lover 
p«nt vl e4tK.it tonal programs, lait the 
i' U\4iur ul \.oursi'> t,iKen b\ <mpIo\ee^^ in 
*'vf'itij| pwMt' -lopal enlMH^ <- tiinvt proui'»*n^. 
k\ K tiviiitli u i-on to dctvinnnc ivhat thv 
piKtitioiui^ of tlie .irt are <.on<.eined uith 
Xn.it\ inA to rvahiate hou tle-e •.on^.ern^ 
•ij 'i.T 'Kuiie in the future* Such inhcatevi 
. f Mv't - ' «> ihl *"OJKeivahl> he relle».teJ in 
vJUJiviil i t«> meet the aecJ- of the nului<i 
nil. arul t l.t n emp 1 o\ er s . 



\t.4»idini'. ti> t\n' respon>-e^, several 
,r< I ? »uul t>ut a^ are^is ol' pn i.ii concein, 
• liar r t h'* vear*- ah<M4 , of tho-e, 

?'i p.ip'.j uili aJUiex^.: ^e^uiitv, Sott 
.V *re, uul i^p'iation- optimisation. 
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Secn r i t y / 

Lverv suhcatc^ory under Security >]io\. s , 
a ^i>:niricant increase in the numhei/of re 
spondont.s uho thought these topu^ .x^ouKl ^ 
become "vei'v important" parts of then inan- 
aj;emeut funciion.s in the future (<ee Secu 
viX) tabulation in I ijjuro 2), onl> a feu 
collet^es and universities are currently 
offei inj* specific courses about fraud, in- 
ternal audit, on-line »sy>tcm> ^ecuritv, and 
compu.tcr library protection (four of the 
subtopics ) . Numerouh inst i tutc> on these 
subjects have been offered mo.stlv by pro- 
prietary firms catering to the education of 
computer professionals. Local chaptei » of 
national professional societies have also 
been offering intensive short courses on 
some of these subject^, ('ertainlv the 
trade ,ind professional literature has been 
featurinu" these topics in their recent 
ai t icles, Ihere aro uulicat ions that data 

ccuritN leceivinu <^omv attentuui too, 
but u>ually a> part of some other course. 

Ul 
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It NceiiiH tiMl t our o otl\M UiK> ^hoiiKi 
include these subnet t ., at lea^t to tlie ex 
tent that they are adequatolv covered in 
exist mi; course^, if not m dedicated 
coui>e^. On the otlier hand, ^hort <.otn'Nes 
of the >eninar tvpc ini^ht pro\ ule the need- 
ed co\viai;e of the ^abject mattei, uhetiui 
for credit or not. 

\lthouuh theie is a cUmi distinction 
between privacy and security, the^e tuo 
^ubjiect^ are often mentioned together, 'rtith 
all the attention given to privacv these 
day X , t h I > mi v:ht ;v e 1 1 he se 1 ec t ed f o r a 
coiir^e to he repeated every tuo vc-ar^ or so 
hec.uixc the subject matter is ^o dynamic. 
The re I a 1 1 on s lu p of s ecu r 1 1 y to p r i v ac y , as 
a Tiiethod of gua rant ee i nj; the rij:ht of the 
individual, evokes all sorts of idca^ re- 
lated to hardware, software, and policy 
topu \1 I of those are interrelated, and 
cannot he -vt'pirated fron each other in the 
overall subiect of Security. 



So t t \v a re 

Projiramnini:, a basic subject, is cover- 
ed adequately in no^t academic curricula. 
The more advanced and complex areas of 
Software, due for greater future attention, 
consist of database sv^;tems, programmer 
product I VI t\ , program deliverv, and ad- 
vanced pre gj:.amming techniques. ihere is 
evidence that some of these ^ubject< are 
receiving the attention tlie> deserve at 
the university and college level. Some of 
them are offered at communitv colleges. 
\ number of these subject^ can be adequate 
le covered b\ greater emphasis in evisting 
courses. Others, Mjcn as database sv>tems 
and advanced scftuare tecluuques, arc cer- 
tainlv uorthy of independent cour<e< and, 
m ^ome ca^es, of several courses at dif- 
ferent levels of complexity. Seminars and 
in-titule- offered bv proprietary groups 
are providing thorough coverage of the^e 
-subjects. A look at figure 1 m11 ^hou 
that there js considerable concern on the 
part of j'uinagement about all the topics 
undei Sottuire. 



Operations opt imi '_al.>*.^J^ 



significant ^hilt^ in management*^ con- 
cerns appear in thi^ categoiv. \gain, most 
of the subiects are covered to some extent 
m e\i-;ting vour^e^. Hut it appears that 
the emphasis is going to be swell that St^me 
ot these subtopics can no longer be relegate 
to a minor role uithin a course. 
subiect of intelligent terminals. This ap- 
pears tn be a minor item, btit in the context 
ot the future use of computers, it can be* 
come a major one. Widespread use of intel- 
lig'Mit terminals is suggested in 'r^'.r,- 
.« by kein (urn. lie also discusses 
nanv technlogicaJ advances and related con- 
cerns ot nanagemint that paiallel thi- 
.>tudv |liirn|. 



Multi \endor shops and cos t/pe r fornance 
trade-offs appear to be items of increasing 
interest. lius >uggests a course combining 
the selection of computer systems fron a 
standpoint of teclinical cliaracter ist ics and 
of related financial and managerial factors. 
Practices that consider only technological 
capabilities are no longer suitable. Sii,^. 
feu DP students are cognisant of the vari 
ous financial factors of tiie corlputer market 
place, a course covering tiie business as- 
pects of this uould be suitable for compute" 
peoi>le as uell as for business stude^it-. 



OTHER OBSiJU'ATlONS 

As interesting as they may seem, those 
findings already discussed are - ' \vhat man- 
agement is most concerned with. liie real 
area in wliich DP managers need education did 
not come thr)ugh in the structured portion 
of the questionnaire, but uas made very clear 
in comments about the importance of their 
daily functions in managing. 

Many respondents did express their opin- 
ions. Some did so in great detail, priu'iding 
greater insiglit into tlieir concerns than 
could be obtained from only a tabulation of 
the items in the structured portion of the 
ques t ionna i re . 

Tlie follo\ving are some of the c»mments 
received. See if you get the same message 
as ue g'^t : 



The most important lesson I've learned in my 
twciuy years in data processing is to take the 
time to make sure I understand uhat my customers 
and managers uant aiul need, and to make ^ure 
they understand vshat 1 can deliver. 

One of the problem areas is in tlie unilerstand- 
mj; of the purposes of information for manage- 
ment, particularly top management. This is a 
problem not only with computer people, but \vith 
top maiiagomeiit itself. Tlierc secerns to he some 
blind acceptance by the computer people tha* 
management knous uhat it v^ants and needs, 
Fhere has to be more dialogue concerning the 
kinds of decisions that management has to make, 
d how often, and the impact of these decisions, 

rather than the almost automatic supplying of 
any data requested. 

In my company, ue spend too much time preparing 
for and presenting proposals to top management. 
Too often, folloxv-up presentations are required. 
Too much emphasis is placed on where ue are in 
the project and reporting It. Project manage- 

if^ ment is reipiired, but tlie main obiectue should 

O completing the project, not reporting its >tatns. 
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l.ir too many applications, n-chniqnes, etc., 
tail »4imply because top management failed to 
adequately involve themselves in operations. 
I do not suggest that the President of Westing- 
house involve himself with every application, 
hut II the application heuig considered is an 
MIS application, and he i> going to be a prin- 
cipal u>vcr of the system, then his involvement 
1 s mandatory, 

U.c riio-.t important and continually pivs;>ing 
problem I experience is the lack of understand- 
ing of the data processing environment and the 
need for training {of users) and understanding 
on their part of the expense involved in 
changing current systems to m^-et their inter- 
mediate needs, 

\ full chargeback of costs to the ultimate 
u-vr of computer processing provides the con- 
at iho right level. The user determines 
hi^ nred^ and justifies his costs. This tends 
to inhibit such advancements a.s data base con- 
\'i>t 'tK,, but does control what uas an ever- 
mci' i-ing computer processing budget . 

io us, th(.'se six quotations, and one 
hiHuirvd others like them, pointed to one 
irmcipil problem — hum.in communications. 
Viul human ctuimunica t ions is a problem to be 
not at ihc university level. But can you 
tliink «»t a single computer or i en ted course 
that 1^ reallv directed tovard thus chal- 



lenging communications problem? lU-foro ' 
can educaie HP managers, we must educate- 
ourselves about their needs. 
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NEW TECHNIQUES IN ESTABLISHING 



BILLING RATES FOR 
COMPUTING SERVICES 
By 

Russell S, Schouest 
and 

George E, May 



x\BSTRAO' : During the development of a new computer center billing system at Clemson 
rniVerin ty , the authors found that procedures generally employed for rate calculations 
did not provide the degree of equitable cost allocation or repeatability of charges 
desired. The design criteria, costing philosophy, and selected rate calculations of 
the new system are discussed to illustrate the more interesting and unusual of the 
techniques employed. 



' I, I NTRODUCTION 

Among the many problems of the seven- 
ties with which College and University 
Business Officers have had to cope, per- 
haps the most frustrating have accom- 
panied the growth of campus computing 
facilities. Next to the library, the 
computer center has become the major 
central academic support facility at 
many institutions. One of the problems, 
which of course is not unique to com- 
puters, is finding the funds to pay 
for what seems to be never ending re- 
quests for newer, faster, larger, and 
hopefully better, equipment. Unlike 
the library *s new books, which augment 
rather than displace existing stocks, 
computers appear to become obsolete in 
frightening short periods. One recent 
study concluded that the expected lire 
of tlie typical college computing system 
was three years I When this is compared 
with typical rental or lease-purchase 
contracts of five or six years, one 



appreciates the on-going nature of 
the problem. While such financing 
problems resulting from technological 
obsolescence and escalating demand 
will probably continue, there are other 
areas of growing importance of which 
improved computer costing and billing 
systems is one. 

Whether the approval body for com- 
puter funding be University Administra- 
tion, Trustees or Regents, all will 
want some assurance that the appropria- 
tion is justified in the first place, 
and with increasing frequency, that a 
mechanism exists for equitable alloca- 
tion of tlie resources and their costs 
on an on-going basis. If computing 
facilities are utilized in sponsored 
research projects, whether in federal 
government contracts or by other third 
parties, a comprehensive and audi table 
computer billing system becomes qi 
necessity rather than a nicety. In 
fact, full' and timely reimbursement 
for services may soon depe^nd upon it. 
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While the Federal government does 
not yet prescribe the precise method to 
be employed in the direct costing of 
computer facilities usage, one require- 
ment is that any method used provi'des 
for full cost recovery and be non-dis- 
criminatory, that is, the government 
pay no more than other users. There 
are strong indications that in the not 
too distant future, government auditors 
will be giving computer rates an even 
closer scrutiny and review, once gov- 
ernment expertise in this area becomes 
established • 

II . DESIGN CRITERIA 

We nentioned above that a computer 
billing system should be equitable to all 
users, comprehensive in scope, and audit- 
able. In addition, it should not be so 
complex or esoteric that it requires 
special training in mathematics to com- 
prehend; in other words, it must be 
understandable to the users and to the 
accounting staff and not Just to special- 
ists in the computer center. Finally, 
the system must retain sufficient flex- 
ibility to permit subsequent adjustments 
as changes in resources or utilization 
may dictate. On multiprogrammeci and 
multiprocessing systems, where resource 
utilization such as the CPU time to exe- 
cute a program varies with the job mix, 
the additional requirement of repeat- 
ability must be included. 

To summarize, the ideal computer us- 
age costing system should satisfy six 
design criteria : 

A, Comprehensive 

The cost system, to be comprehensive, 
should consider all Computer Center re- 
sources which a user may require, whether 
owned or leased by the" center. Computer 
resources not owned or leased by the 
center, such as RJE equipment or ter- 
minals owned or leased by Administrative 
or Academic departments, should not be 
included in center resources, 

B, Repeatable 

Users should not be liable to signi- 
ficant shifts in charges unrelated to 
the nature of the user*s job. In a 
multiprogramming, virtual storage 
environment, it is difficult to obtain 
perfect repeatability. However, the 
ueer who reruns an identical job should 
be assessed essentially the same charge, 
irrespective of the job stream mix, 

C, Equitable 

Charges to users should reasonably 
reflect t!ie costs of resources employed. 
Charging users for the consumption of 
Computer Center resources actually re- 



quired encourages users to manage their 
demands and to design applications for 
efficient operation. 

Ideally, the usage of every resource 
is measured, and a cost is assigned. 
This, however, could be very expensive 
and accordingly usage is generally 
measured for the more significant re- 
sources only, 

D, Understandable 

The method of costing services 
rendered should be simple and straight- 
forward to encourage user acceptance and 
comprehension. 'Although the center may 
use complex formulae to compute charging 
units, the user should be presented with 
the number of units of resource used, the 
cost per unit, and the total charge. 

It is essential that users receive 
sufficient information to satisfy them as 
to the justification for their charges 
and to permit them to make modifications 
which could reduce their charges in the 
future, 

E, Flexible 

The system should be flexible enough 
to permit the center to change rates and 
to establish special rates, if required, 
without extensive reprograraming, 

F, Audi table 

Sufficient data must be available to 
allow a user or others to investigate the 
validity of charges. 

Before describing how the new system 
was developed at Clemson University, it 
might be useful to point out that these 
criteria are to some degree interdepen- 
lient, that is, there are trade-offs 
among them, so that emphasizing one fac- 
tor will tend to diminish the impact of 
one or more of the others. 

For example, greater equitability can 
only be gained at the expense of under- 
standability, since greater equitability 
requires that a greater number of rates 
be employed and understood. The most 
flexible sysxem is at the same time one 
which has been generalized to the degree 
where the history of past usage and rates 
can become quite difficult to audit. 
Thus, flexibility and auditability are 
conflicting criteria as well, A few 
examples should make this clearer. 

The oldest and most commonly utilized 
computer costing system employs CPU time 
as the sole unit of measure. It is easily 
understood and highly auditable, A more 
recent and somewhat more sophisticated 
approach employe five or six computer 
usage or resource units, which equate 



costs to additional measurable units of 
resource consumption such as memory occu- 
pancy time, tape and disk use, and punch- 
ed card and printing volumes, I t is 
certainly more equitable than the 'TPU 
time only'* method, but sacrifices sim- 
plicity and understandabi li ty in the 
process. The design goal then becomes 
some ideal trade-offs between pairs of 
compensating factors. We have yet to 
find anyone clever enough, however, to 
determine in advance just where the 
optimum point lies, 

n I , OBJ E CTIVKS AND METHODS OF TliS 

At Clemson,' it was agreed at a pre- 
lect kick-off meeting that all six of 
thct>o design criteria would be considered, 
A task force comprising members of the 
I'ni versi ty 's Business Administration 
staff, Computer Center Management and 
management consultants from Alexander 
Grant & Company specializing in Uni- 
versity computing and cost studies, was 
formed. At this point the Center had 
been using a CPU time only approach, but 
had been investigating a five-resource 
usage method, but on an experimental 
basis only and with no bills sent to 
users. Some questions, howeve^', had 
been raised by Center personnel. Busi- 
ness Office personnel and by the cost 
specialists in Alexander Grant & Company 
as to the completeness and validity of 
this method as compared with alternatives, 
lov example. Center personnel doubted if 
ttie five-resource method would provide 
tliat much greater repeatability and 
equitability than the CPU only method. 
The University's contract accounting 
staff expressed reservations with re- 
spect to auditability and Alexander 
Grant personnel were concerned with 
both tlie flexibility and auditability 
of the contemplated system. 

It was agreed therefore that the 
task force should adopt a study plan 
which would identify all possible re- 
source cost centers and prepare "ten- 
tative" billing rates for each, recog- 
nizing a* the same time that some 
combining of these "lowest level" 
rates into a smaller number of 
"composite" rates would most likely 
be necessary in the interest of under- 
standabi li ty , In addition, the cost 
of measuring and billing a resource 
should not exceed the costs recovered. 

Cost data for all equipment, per- 
sonnel, supplies and allocated Univer- 
sity expenbus tt'Rcj collected and analyzed. 
Estimates of utilization for approxi- 
mately thirty separate facilities/ 
resources were developed. Subsequent 
analysis and feedback eventually re- 
duced tlie list to seventeen rates, 
which wore consolidated into four groups. 



In the remainder of this article we 
shall discuss some of the more inter- 
esting conclusions reached during the 
study and whicli we believe would be of 
interest to other institutions. 

The Clemson Computer Center uses an 
IBM 370^58 with 3330 and 3333 disk 
storage and 3 megabytes of core, and is 
running under the OS/VS 2 operating 
system, HASP and the TSO option are 
also employed, 

IV, COSTING PHILOSOP HY 

A, Time-Sharing Versus Batch Users 

For many classes of problems, the 
academic community may access the com- 
puter via either time-shared terminals 
or batched input at the Center or re- 
motely, TO maximize system utilization, 
the University encourages the use of 
time-sharing and therefore a costing 
system whicli would discriminate against 
time-sharing users was deemed undesir'- 
able , 

We considered two alternatives: (1) 
charging both groups for Center resources 
used for input and output and (2) not 
charging either group. We concluded that 
both groups should be charged, 

B, Rate Setting 

Rates may be applied either on a 
fluctuating basis to recover all costs 
actually incurred (generally monthly) or 
at a predetermined levels based on bud- 
geted levels of cost and utilization, 

1 , Fluctuating Rate 

This metliod uses a rate which is 
calculated relatively often to ensure 
that the total costs for the period are 
recovered. Unfortunately, such rates 
will change frequently reflecting fluc- 
tuations in demand. Rates during a 
period of lower demand, such as the 
summer, could be much higher than rates 
during periods of high demand, 

2 , Predetermined Rates 

This method charges users a rate 
which does not fluctuate over an esta- 
blished period, usually one year. The 
rate would be established at the begin- 
ning of a budget year using total Center 
costs and forecasted demand. 

This method has the advantage of not 
having rates fluctuate because of demand 
fluctuations, 

li, however, also has disadvantages: 
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^ rates will not change to reflect 
changes during the budget year 
unless the changes are allowed for 
when the rate is established; 

• it is often difficult to forecast 
demand for a twelve month period; 
and 

• at the end of the year, there will 
be variances reflecting changes in 
resource costs or demand variances, 

3 , Conclusions 

We concluded that the use of prede- 
termined rates which would be reevaluated 
once per quarter was preferable. A quar- 
terly reevaluation has been recommended 
by HEW for costs of similar facilities. 
At the end of each quarter, the actual 
volumes and costs would be computed on 
an annualized basis and actual rates 
calculated. If the rates vary signi- 
ficantly (in excess of 10%) from the 
rates in effect, the rates would be 
changed to recover (by the end of the 
fiscal year) the total costs of the cen- 
ter, 

V, COSTING METHODS AND RATE CALCULATIONS 

A, Use Charge 

A use charge for fixed assets was 
employed and was calculated at 6-2/3% per 
year of the acquisition cost of usable 
equipment. This is allowed by Federal 
Management Circular (FMC) 73-8 -- "Cost 
Principles for Educational Institutions," 
A use charge, unlike depreciation, does 
not expire after a period of years, but 
continues as long as the fixed assets 
are usable. 

Although the use charge method has 
been adopted for the purpose of prepar- 
ing rates, the University could apply 
In the future to use the depreciation 
method. The depreciation mQthod gen- 
erally allows a write-off of the cost 
of fixed assets, net of salvage value, 
over their usefUl life; resulting in 
higher rates than the use charge 
method. However, the use of the de- 
preciation method would require that 
the University significantly modify 
its fixed asset recordkeeping system, 

B, General Procedures 

Development of all rates entailed 
the following procedural sequence: 

• The determination of the total 
costs to be allocated, 

• The allocation of fixed asset 
costs to each resource, and the 
assignment of all other costs 
either directly to a resource 



or, if not assignable to a resource, 
to an overhead cost pool, 

• The calculation of an overhead rate 
and its application to all rates, 

• The estimation of utilization vol- 
umes for each resource, 

• The computation of rates, 

• The development of composite rates 
by combining costs for card read- 
ing, card punching, and printing. 

All costs and utilization figures 
were monthly. All rate calculations, of 
course, follow the general calculation 
of Cost T Volume « Rate, 

VI , SELECTED RATE CALCULATIONS 

A, Introduction 

We have selected from the rate calcu- 
lations, those where the approach and 
methodology should be of special interest 
to Centers with IBM 370/145 through 370/ 
168 systems running under virtual storage 
operating systems, although many of the 
techniques employed would be applicable 
to the systems of other vendors as well. 
The selected utilization methods, to the 
authors* knowledge, have not previously 
been employed. They were designed to 
achieve a degree of equitability and 
repeatability previous approaches did not 
provide , 

It was important that the chosen 
billing units also be a good yardstick 
for measuring the availability of the 
commodity which the resource is intended 
to provide. For example, it would be 
improper to recover the cost of resources 
made available for time-sharing through 
real time, since real, time has no rela- 
tionship to the physical limits of the 
resources to provide time-sharing. For 
each rate, the single best indicator of 
the physical limits of the resource was 
used as the billing unit. 

It should be noted that the system 
employs direct machine measurement of 
utilization wherever possible and does 
not rely upon manual recordkeeping or 
calculation. 

The remainder of this article will 
describe some of the more interesting and 
unusual rate calculations. 

The complete rate schedule precedes 
the discussion of the selected rates, 

B, Rate Schedule 

The following table reflects the Com- 
puter Center rates by resource/service, 
billing unit, and unit rate. 



RATE SCHEDULE 



R ESOURCE/SERVICE 

Processor 

CPU 
I/O 

Core Storage 

Peripherals 

Tape 

Card Reading 
Card Punching 
Printing 
Special Forms 
Supplies 
Digital Plotter 

Time-Sharing 

TCA?4 Subsystem 
Messages 

Dedicated Polling 
Public Dial Lines 
TSO Subsystem 

Fixed 

3705 Front End 

Dedicated Ports 

9600 BAUD 
4800 BAUD 
2400 BAUD 
1200 BAUD 

Dedicated Disk 
Date Base Manage- 
ment System 



BILLING 
UNIT 



One CPU Hour 
1,000 1/0's 
lOOK Hour 



1 Allocation Hour 
1,000 Cards 
1,000 Cards 
1,000 Lines 
Per Job 
Per Unit 

One Real Time Hour 



1,000 Messages 
One CPU Hour 
One Connect Hour 
100 Carriage Returns 



One Port Per Month 



RATE 



$94.00 
.13 
24.00 



7.46 
1.94 
4.24 
.75 
1.92 
At Cost 
24.79 



2.72 
94.00 
1.05 
1.69 



1 Track/Month 

'Per User per Month 



41.11 
36.39 
34.03 
21.74 

.07 

57.00 



24 



118 



* 



C, CTll^Tuno and Oencn'a 1 J ^) Ila tes 

1 . Costs 

CPl' use charge, ma into nance charuo, 
and applied overhead cost. 

Since IBM did not break out costs lor 
the CPU between the CPU itseU, core, the 
3 block multiplexor channels or the ^1650 
ISC (Integrated Storage Control) unit, we 
calculated these costs as proportional to 
the purchase price of the components. 
This seems appropriate since these units 
are all electronic and contain no mech- 
anical components. Only CPU cost was 
used for this rate. 

2. Utilization 

• CPI' hours were projected from his- 
torical data, excluding that con- 
sumed by the center lor internal 
use . 

• CPU hours lor TCAM and dedicated 
polling were extracted from SMF or 
CiTK data. 

• An I 0 constant ol 5 milliseconds 
was used as best repi-esenting the 
impact which an 1^0 operation was 
felt to have on the system. 

• I ''0 time was then estimated at 83 
hours (60 million I ^O's at 5 milli- 
seconds each) per month. 

• The 5 millisecond constant used 
for I '0 was also intuitively 
"rij^ht" and supported by histor- 
ical data which indicated that CPU 
processor costs had accounted for 
about 2 '3 and I '0 processor costs 
about 1 '3 of the total. 

^ • te Calculation 

• CPU hourly rate was calculated by 
dividing' the total cost by the sum 
ol CPU and I '0 hours. 

• 'n\c rate per 1,000 I 'O's was 
determined bv multiplying? the 
CPU hourly rate by the estimated 

I 0 hours and dividing? this by the 
estimated number of I^O*s. 

4 , Comme n ts ^Rationale 



It was concluded that this approach, 
which employs separate CPU time rates and 
one for I '0 operations j^enerally, is more 
reflective of actual resource utilisation 
than a composite or j^encral CPU time rate 
alone. 
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• Coi'e Stora ge Ra te 
I . Cos t s 

Core use charge, maintenance charge, 
and applied overhead cost allocation. 

Clemson purchased their CPU with 1.5 
MB of core from IBM. The cost of the 
core, however, is not broken out by IBM. 
In addition, Clemson purchased an addi- 
tional 1.5 MB from anot:ier supplier. It 
was necessary, therefore, to calculate 
the cost of the IBM core and subtract it 
from the IBM CPU cost. This was done by 
looking up the costs of 370/158*s with 
various core capacities from IBM price 
lists, determining the incremental cost 
for 0.5 MB, and multiplying by 3 to get 
the cost for 1.5 MB. This was added to 
the cost of the 1.5 MB obtained from the 
other supplier to'get the cost of 3 MB. 
Of this total, .375 MB is dedicated to 
TSO and .125 MB to TCAM. The remaining 
2.5 MB cost was allocated to the core 
storage resource. 

It is not critical that the precise 
amount of storage used by TSO and by TCAM 
be recovered through each subsystem. 
Uather, because of the changing nature of 
those systems, it is more important that 
a good estimate be used in combination 
with intent. For example, at Clemson, an 
additional 0.5 MB of storage was acquired 
to implement time-sharing. Since the 
storage was acquired to implement time- 
sharing, its cost was most appropriately 
charged to time-sharing users. 

2. Uti liza tion 

Metered CPU use in hours times the 
number of lOOK virtual storage regions 
requested by the user was determined to 
be the most' appropriate figure to employ. 
Metered use is the CPU time plus 1^0 
time as estimated in the CPU time and 1^0 
rate calculations (c above). 

3 . R ate Calculatj. on 

The cost of 2.5 MB of core was di- 
vided by the estimated product of metered 
use in CPU hours times the estimated 
number of lOOK regions which will be re- 
quested . 

4. Comme n ts /Ra ti ona le 

Tlie employment of the metered use 
hours as well as using a net storage 
figure for core available to users seems 
preferable to the simplistic but commonly 
employed gross CPU time /gross core^ usage 
methods usually employed. 



E. Dodicatod Disk Rate 



sonnel aitisigned to operate these devices. 



1, Costs 

Equipment use charge, maintenance 
charge, \and applieJ overhead cost allo- 
cation. 

IBM's prices do not break out the 
cost of the 3333 disk control unit from 
the disk drives as they do with the 3330 
units. It was necessary, therefore, to 
calculate this cost. 

It was also necessary to separate the 
disk storage and costs dedicated to 
system overhead and which is not avail- 
able to users from that which is. Of the 
14 drives, 4 are dedicated to system 
overhead and utility work space, leaving 
10 for users. 

In addition, it was necessary to cal- 
culate the cost of the block multiplexor 
channels assigned to disks, since this 
was not supplied by IBM, This was done 
by averaging the costs of the priced 
third and fourth channels to get the cost 
of the unpriced first and second channels. 

2, Utilization 

It was estimated that users would 
occupy 76,000 tracks for one month in a 
dedicated fashion (as contrasted with 
temporary use). The track/month was 
deemed the most appropriate billing unit, 

3, Rate Calculation 

The monthly cost was divided by the 
estimated utilization to derive the rate 
for a track/month, 

4, Comments/Rationale 

The rate utilized for dedicated disk 
storage is preferable to that employed 
elsewlicre where no distinction is made 
between dedicated and transient storage 
or where no calculation of systems over- 
head occupancy is Included, 

F. Card Reading, Punching and 
printing Rates 

1 , Costs 

There are three card readers, two 
printers, and one card punch in Clemson*s 
configuration. One card reader is part 
of an RJE terminj^l as is one of the 
printers. The punch ij part of a 2540 
read/punch unit in the center which also 
has a 2501 card reader and two 1403 
printers. The costs utilized in devel- 
oping those rates included not only the 
equipment use charges, maintenance 
charges, rentals and applied overhead 
cost allocations, but also handling 
charges which are the costs of the per- 



Several allocations were required. 
First, an allocation of the cost of the 
2821 control unit between printing and 
card operations was made based upon the 
relative rentals of the controlled units. 
Second, an allocation of the processor, 
storage, and communications costs of the 
RJE terminal was made to reading and 
printing based upon the cost;, of the 
respective read and print componentSn^ 
Third, the cost of keypunches exclusively 
associated with card readers was included 
in the cost of those reader functions. 

Finally^ a weight was assigned to the 
personnel time (J*nd cost) associated with 
the functions at each location, 

2, Utilization 

Utilization volumes (in 1,000 cards 
or 1,000 lines) were developed from his- 
torical data for each function at each 
location, 

3 , Rate Calculations 

Seven rates were developed for each 
of the seven function/locations by di- 
viding the associated costs by the esti- 
mated utilization, 

4, Comments/Rationale 

It was necessary to determine indi- 
vidual rates for all locations initially 
to ascertain the reasonabi li ty and trade- 
offs possible in combinations. Three 
composite rates were then calculated as 
illustrated on the following page. 
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COMPOSITE RATE SCHEDULE 



fOR CARD READING, PUNCHING AND PRINTING 
Resource/Service Volume 



CARD READING 

2540 Computer Center 
2501 Front Office 
Martin Hall 

Composite Rate 

Handl ing 

Operations 
Front Office 

Personnel 2540 Reader 
(2000 Jobs) 

Equipment 
Martin Hall 

Personnel 

Equipment 

Total Handling 

Total Composite Card Reading 



3,186M 



Unit 
Cost 



850M $ .38 
1,504M .13 
832 M .27 

.24 



Total 
Cost 



327 
198 
225 



750 



3,186M $ 1,94 



1.632 



1»140 
291 

1,103 
1.260 

5,426 

6,176 



CARD PUNCHING 

2540 Computer Center 
Handling 



331M $ 2.32 



Total Composite Card Punching 331 M $ 4.24 



768 
636 



1,404 



PRINTING 

Computer Center 



13.500M 



,16 $ 2,192 



Martin Hall 


2, 


153M 


.40 


861 


Composite Rate 


15, 


653M 


.20 


3,053 


Handling 

1403 Personnel (12,759 Jobs) 
Martin Hall 








7,273 
1 ,365 


Total Handling 








8,638 


Total Composite Printing 


15, 


653M 


$ .75 


$11,691 
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G. TSO (Time-Sharing) Rates 

JL,- Costs 
» "TT 

Equipment use charges, maintenance, 
and applied overhead for the following 
were determined to »>e dedicated to 
interactive computing: 

• one ISC path 

• one Block Multiplexor Channel 

• one 3333 Disk Control Unit 

• ,375 MB of core 

In addition, the cost of one 
systems programmer, whose time is 
dedicated to this area, was assigned. 

2, Utilization 

To avoid penalizing the faster device 
Udcr^^ and the "thinkers," it was conclud- 
ed that the number of carriage returns, 
or their equivalent on a CRT terminal, 
was the fairest unit of measure to em- 
ploy here for the consumption of the 
resource. The billing unit was equated 
to 100 carriage returns, 

3, Rate Calculation 

The costs were divided by the esti- 
mated utilization to develop a rate per 
100 carriage returns, 

4, Comments/Ra tiona le 

The cjmmonly employed billing units 
of characters or connect time, or some 
combination of these, could penalize or 
reward users to a greater extent than 
the method employed here, 

H, 3705 Front End Rates 

The calculation of rates for the 
3705 front end consists of, two rates: 
(I) the monthly use of a port for a 
given line speed**and (2) a rate per 
public dial line connect hour, 

1, Cost s 

The costs of the dedicated ports are 
the equipment cost and overhead. The 
costs of public dial lines are the 
modems, phone, overhead, and the cost 
of ,10 ASYNC lines, 
X 

For dedicated ports, the cost of the 
3705 and overhead is allocated between 
its components: processor and storage, 
scanners, and ports, based on IBM price 
lists. The cost of each of these three 
components for each type of line was 
calculated based upon rated capacities, 
A composite cost of each type line was 
determined by adding the processor, 
scanner, and port costs. 



2, Utilization 

The number of ports used and the num- 
ber of hours of use of dial-up lines was 
based upon historical usage. 

3, Rate Calculation 

The costs divided by utilization 
determined the rates for the four dedi- 
cated port line speeds. The dial-up 
hourly rate was developed by dividing the 
costs by an estimated 1,000 total hours 
of monthly use, 

4, Comments/Rationale 

The dedicated port rates used take 
into account the allocation of 3705 com- 
ponent costs according to the line speed 
required. The dial-up rates include mo- 
dem, phone, and overhead as well as the 
cost of the lines themselves, A maximum 
degree of equitability has been obtained, 

I , Tape Rates 

1 , Costs 

The costs are equipment, maintenance, 
and overhead. If an entire drive is 
dedicated to a user, its cost would be 
deducted. The costing unit is the number 
of drives used, multiplied by a calcu- 
lated allocation time per drive. The cal- 
culated allocation time per drive is an 
estimate of "the time the drive would be 
on-line if there were no other jobs in 
the job stream. This is estimated as the 
sum of the job's SMF-measured CPU time, 
plus the number of EXCP*s for all devices 
times 50 milliseconds, 

2, Utilization 

The total number of hours per month 
of tape usage for all drives was based 
upon SMF data, 

3, Rate Calculation 

Total tape costs were divided by the 
utilization hours to determine an hourly 
rate , 

4, Comments /Rationale 

The use of a calculated allocation 
time per drive based upon CPU time, all 
I/O time and assuming a 50 rilllsecond 
per I/O execution gives an excellent 
measure of the actual tape utilization, 

VII , CONCLUSION 

By employing a multi-disciplinary 
approach in developing rates for computer 
center services, the rate structure will 
reflect the needs and desires of both the 
users and suppliers to a much greater ex- 
tent than less cooperative efforts. At 
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Clemson University, the joint efforts 
of computer center, business office, 
and outside consultant personnel re- 
sulted in a system which has proven to 
be equitable, comprehensive, and audit- 
able. The special expertise contributed 
by each group are essential ingredients 
for proper design. 
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\BSTR.\rr: User involvement is a critical factor in the development of information 
svstorns. This paper discusses factors that determine the degree of user involve.nent in 
thvi systems effort. The findings are based upon data collected through interviews with 
sv^te.ns personnel and \\\th users in six major organizations that are heavily involved 
in systems de\"elopment , 



rxiRonuciioN 

\ vvidely accepted principle in effec- 
tive information sv stems development is 
the need for user involvement. Systems 
practitioners recognize user involvement 
as a necessity. John Kagner fl), a manag- 
er for Peat, Marwick, Mitchell ^; Co., 
stated in H>''2 thai, "Considering the many 
ingredients uhich comprise a management 
information system, and being asked to 
quantify and list those ingredients in 
order of importance," he would place user 
involvement at or near the top of that 
list, formal research findings point to 
the need for user involvement. Hickson 
and Powers \1) concluded from their study, 
"User participation is crucial to the 
success of the MIS project.... Successful 
^vs terns are developed whenever users and 
svstems personnel work meaningfullv as a 
un It." 

In a study recently completed of 
critical factors in information svstems 
development, the author and two of his 
colleagues (5) determined user involve- 
ment to he a critical factor in systems 
work, one of several study outcomes. 
Other critical factors cited in that re* 
search effort were planning and control, 
systems expertise, and attitudes. 

Bven on a broader front, research 
studies in various areas of decisions for 
change indicate the importance of employee 
participation in creating acceptance of 
change. (4, S) Thus, involvement is not 
peculiar to information systems develop- 
ment only. 

Various project Muuiagement schemes 
ha^'e been designed to more effectively 
bring about user involvement; for example, 
utilization of a steering committee, in» 
volvemenr of the u^er or iKor representa- 



tive as an intimate, working member of 
the project team, establishment of a user 
liaison, etc. These techniques have been 
success ful in several cases . Lucas (0) 
found that involvement ratings uere high- 
er in those companies utilizing steering 
committees. However, even with the use 
0 f .var ious management techn iques , user 
involvement in some systems efforts has 
not been at a desired level for maximum 
effect i veness . 

The question addressed by this paper 
is: What factors determine the degree of 
user involvement in the svstems ef^fort? 
If managerial structures do not insure 
user participation, what factors do 
determine tiie level of involvement? 



PRocnniiu s 

Pat a to assist in answering these 
questions were collected from systems 
analysts and user personnel at six organ- 
izations that are heavily involved in 
systems developmental efforts at various 
levels of systems sophistication. 

Participants were interviewed to ob- 
tain their definition and perception of 
involvement anJ to collect data for analy- 
sis of fac tors com ribut i ng to ef fee t i ve 
user involvement. The factors indicated 
bv the interviewees are listed in i'able I 
and are discussed in the following para- 
graphs. Xo ranking of the factors was 
determi ned . Tlie i nher i t danger in rank ing 
would have been that the lower ranked 
factors might appear to be of much less 
or negligible value. The absence in a 
.particular system effort of even a very 
low ranked factor mav have a detrimental 
effect upon accomplishing a satistactory 
level of user involvement. 
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I MM 1 I 

I or^muni ca t ion Kf feet i vonc^'^ hetuvcn 
U^er and Svs terns Por^onnvl 

txtent of User Involvement Ik-- ircJ 

^uKtional I-xperti^o of U^vi 

How the Analv^t .ukI Ibei Ik'i mk" i 
Involvement 

Impact of System upon n>or \ctivitios 

Manaiiement Support for the Sv^. tern 
f/f fort 

Managerial Philosophy within IKor 
!>epa rtment 

Persistence of lnv^olVe*i Personnel 

i*hvsic.il Proximity ot User to 
Svs tem-Hf fort Activities 

Prior Involvement of iNer in 
I ompu t e r - Ke 1 a ted M f o r t > 

Rapport l.stablished boiwocn U^er and 
Systems Personnel 

lNor*s Perceived Benefit t rom System 
IJ fort 



WM u iw^n VI Ml \i 1 v'ions 

l acti^r 1. ( nmmun i c a t i on 1 f fee 1 1 vo - 
ne'^s between <Ker and sv^tem^^ t ersonncT . 

Overcoming the technical jargon bar- 
rier IS a problem faced by any discipline 
in attempting to communicate with person- 
nel outside that discipline. In informa- 
tion systems efforts, the communication 
barrier is one of double ieopardy. Not 
onlv must the analyst translate computer 
utilisation into a language understandable 
to the user, but also, the analyst must 
understand the functional language of the 
u^er . 

ihe svste'^s niuiacer for a maior oil 
company ^tatvd recently in in interview, 
"our pi obi em is i u<er problem — a cximmun- 
uation problen. ^\e liave to say it in 
ba^ic Inghsb. If it isn't said in plain 
I 'glish, we need to tiv again; make 
another attempt at oomnunicat ing. " 



I actor J, I xtrnt ol Hvor Involve - 
nent Desired . 

In the studv, some annlvsts indi 
cated thev did not want as much user 
involvement in their systems work as 
that desired bv other analvsts. Vari- 
ations in the amount of involvement 
desired seemed to be determined bv 
M) tvpe of system being developed, 
(2) personalities of the involved 
individuals, ( training and experi^ 
ence of the analyst, and I J) background 



ol the u^er. User satisfaction with the 
5y^tem ei tort appeared to be closely relat- 
ed to tht; degree of user involvement 
desired by the analyst. As R. N. Kashvap 
C^), a principal in K. N. Kashyap ?i Assoc- 
iates, indicated, . . managers fneed 
to) have a maior say in the development 
of information systems and . . . the tech- 
nical interests of the systems specialist 
(should not be) allowed to dictate the 
type of systems to be developed. ..." 



I actor 3. Managerial Philosophy 
^^ithin the User Department . 



User involvement, particularly at 
the operational level, is partially deter- 
mined by the managerial philosophy in the 
user department. The philosophy may be 
one of open access to departmental person- 
nel and information, or it may be one 
that erects protective barriers so that 
involvement of the operational user is 
difficult to obtain. Some analysts indi- 
cated in the study that operational user 
involvement was almost impossible to ob- 
tain in some departments because of the 
attitude of management toward involving 
iiis/hcr people in the system effort. In 
the study, management practice varied from 
departments that were totally open (the^ 
analyst was free to talk to anyone within 
the department and was not required to 
have specific management approval) to 
those in which all interviews, documenta- 
tion, and recommendations had to be 
cleared by the departmental manager. One 
departmental manager did all of the com- 
municating with the analyst in a particu- 
lar system effort; the analyst was not 
allowed to talk with any other department- 
a 1 personnel . 



Pr.ctor \, Persistence of Involved 
Personne 1 . 

Persistence of the systems personnel 
in soliciting and obtaining user involve- 
ment and persistence of user personnel in 
being involved are two additional aspects 
of user involvement. Generally, the im- 
petus for user involvement comes from the 
analyst; however, instances were noted in 
the studv where the user was involved due 
mainly to his own insistence and his desire 
to contribute to the system effort. 



lac tor S. Physical Proximity of the 
User to System-[;f tort Activities , 

Physical distance is frequently a 
barrier to user involvement. Communica- 
tions, rapport, data, collection, training, 
etc, are more difficult to bring about if 
distance between user personnel and systems 
staff must be overcome. One systems de- 
partment resolved the distance problem in 
one system effort by physically moving the 
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Jiialvst to the u.iM loc.it ion. \\ho\\ physi- 
cal distance becomes a problem, user 
p.i rt ic ipat ion may be based upon sampling 
process and be effective. 



lac 1 01 (». Prior Involvenent of U<er 
in Computer-Related r:i torts , 

Prior experiences of the user in com- 
puter-related activities has a major effect 
upon his attitude toward invi'>ivement in a 
i Vi^n svs torn e f fort . I f pds t ex per i enccs 
hwo benefited the user, he uill bt» more 
receptive to involvement in present or 
later systems activities. ioo often 
analv^t assume, and frequently an impioper 
assumption, that the user will look favor- 
<ibJv upon ne^ systems efforts, or at least 
he 1% i 1 1 not b«> antagonistic toward those 
<»j forts. In tlje ci'itical factors study 
conducted bv the author and lus colleagues, 
'^ne inilvsr indicated that if tlie systems 
department in that firm had known the typo 
*^f e\perienc»»s had in previous systems 
<»f forts, rhe approach to a particular 
system m which they were currently en- 
gaged would have been quite different. In 
particular, ho stated that t!»e time fr. ime 
would have been lengthened to allow for 
overcoming problems created bv the users' 
experiences with other systems. 



^'ictoi Ra pport Kstablisiied between 

e r in^ I '•^y s t en s Personnel . 

me ^ucces^ful analyst <pent several 
hours wiUi the user to acluexe this one ob- 
? ect 1 ve- -estab 1 i sh ing a desiraf>le rapport 
i%ith users. He stated that in s purpose was 
to develop within the user the feeling that 
this WMS ins system, that he would l>e the 
maioi benefactor of it (directlv or in- 
direct Iy>, that the inaly^t was there to 
help him achieve his aspirations, and that 
the analvst should not be con^ideied a 
threit to those aspirations. riu^ factor 
Ua^ been well set forth in professional 
literature; vet, in practice, too many 
analv-t^ is mime in effect i\e r..ppr>rt uith- 
out xlevoting sufficient eftort to its 
e - tab 1 1 ';hment . 



f ictor n s e i' ' ^ T e r c e i \- e d Ben el 1 1 
from "^^'^^^^^"^ rrrort . 

I he <|Uestion is not one of whether 
or not the u^er will receive anv benefit 
from the new system, but ratfier is one of 
whether or not the user th i nks he will 
bene! it from the new system. 



? a c t o 1 , ! unc t i on a I 1 xp e r t i s e o f 
rh** Hsf>r , 

if thv Us, I knew bis/}wM ^ob w*'ll, 
hi^ invohement wis solicited more heavily 
than if the user was inexperienced or, for 
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various reasons, did not func^^ion well at 
his tasks. 



factor in. flow the Analyst and l^ser 
iVfine "User Involvement /' " 

The definition of usei involvement 
varied among analysts and among users. lor 
example, one analyst believed he had ac- 
complished user involvement upon completion 
of a one-month observation period in the 
user's department, iiowever, tlie manager 
in that user department did not consider 
such activity at all as involvement, lo 
be effective, user involvement sliould be 
at the decision-making level. One manager 
stated, "1 siiould be able to specify my 
input.s and desired outputs; he (the anal- 
ysts can figure out the processing.*' Ob- 
servation of user activities does not 
cons t i tute i nvo 1 vement . 

/ 

Factor 1 1 , Management Support for 
the Sys tem Lf fort . 

Management support is cr i t i ca 1 to 
effect i ve usei i nvol vement . Management 
must provide financial resources and dis- 
play Its entiiusiasm for the system effort 
if the potential for involvement is to be 
l\illy realiied. Not only is financial and 
moral support of management a determinant 
of user involvement, but physical support 
must be included also. Management's part- 
icipation in system deci s ion-mak ing activ- 
ities, in particular in planning for the 
system effort and later in arbitrating 
user differences and conflicting user 
needs, is a requisite for involvement. 



Ka c t o r 12. Impact of the System upon 
User Activities , 

s 

Users generally were more eager for 
involvement in tiiose systems impacting 
their activities; that is, tlie greater the 
impact,, the greater tlie user's desire to 
become involved. However, the impact must 
not only be a possibility, it also must be 
perceived by tlie user, A problem arises 
in attempting to define the degree of im- 
pact, \ partial solution is found in the 
propei' definition of prime users. 



MlASURbMi.M 0| tISI R INVOi.VrMl \ I 

The measurement of user involvement 
is difficult to acliieve for several 
reasons : 

i\) Khat criteria should be used to re~ 
f 1 ec t e f fee t i ve user i nvo 1 vemen t ? 

i2) Can quantitative measures be used; if 
they can, which measures and wlwit 
instruments would be the most desir- 
able? 
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\re quail tat ivt» measure ^ more import- 
ant than qiiant I tvTt ive; that is, can 
Alio be concerned with only nunber^ ot" 
meet \n^<- -conference^ , interviews , 
ere. -for the qualitv iirnit fhit^ 
occurs: in tho<e communications i^ of 
prime con s i Je ration. 

(HK KJ IS! 01 I \i \0\<^ 



Minv tactor-^ contribute to the level 
u^er involvement: Ihe orj;ani national 
structure of the proit-^t, the twelve 
factor^ Ji^cu^iseJ in this paper, anU other 
factors not previous Iv mentioned m this 
paper, -uch as the effect of the svstem 
tipon the pouer structure, recognition 
i^iven to users* suggestions, user under- 
stanvling of svstem Jefiiition and objec- 
tives, "etc. (The "etc." is necessarv, 
for no list of factors can be 100 per 
cent complete.) Further research is 
needed particularly in the measurement of 
involvement and in determining desirable 
levels of involvement. 
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Oi rcct ions ; Indicate on a l-lo scale the 
level at which you perceive the following 

subfactors exist in the ^ 

svstem effort. \ "1" indicates no or mini- 
mal existence of the factor; a "10" rating 
indicates that the factor is being met with 
a high degree of satisfaction. 

1 5 10 

Management support _| [ |_ 

for this system i^: 

The rapport estab- 
lished between user 
and systems person- 
nel IS 

iLipact of the sys- 
tem upon user act- 
ivities is ^ [ |_ 

Henef i t of system 
to its major users 



\naiysts may pur- 
sue tiie svstems 
study with minimal 
i nter f erence ^ 

h. Communication 
channels between 
systems personnel 
and users are ^ 

Users and analysts 
agree as to what 
constitutes user 
involvement j_ 

S. Desirable level of 
user i nvolvement is^ 

0. Satisfying experi- 
ences of user in 
prior systems ef- 
fort is ^ 

\0 . Analvsts ' and us- 
ers* persistence in 
lie coming and re- 
ma in i ng i nvo 1 ved i s^ 

1 1 . Level at i^h ich us- 
ers know their i obs 



12. Ihe detrimental ef- 
fect ol phvsical 
distance is 
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\ checkli-^t ol the twelve subfactors 
is shown at the right and could be used to 
elicit the perceptions of users and anal- 
ysts as to the level at which the factors 
appear to be ope'^ating in a given system 
effort:. Other check I is :s could be devel- 
oped, using Lickert and Fhurstone formats, 
for exampN'. Ihe illustrated cliecklist 
hiN not been tested. 
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1 ftt 1 \ i^'t fh . lK\ t .1 I'l nv. c - ^ ! n).i \ut hoi 1 1 V , I redvr i <. K , Mn ry 1 and J 1 1 



\HsiK\^i. iw ( .laal.^i ioi -.v-^tim- dc\ cloj)mcMit ^cams to have jiaiiunl inoro attention re 
ccntlv, pif^biMv Juv to ti.uhtvi i'iuljjets as impo>ed b\ Bo<irds of Fducation and related y,o\' 
vnrK.'ntal av'.envu . In t lie pa>t, man\ data procc>Mnj» functions could command a ^uh^tan- 
l I i\ iru ro.t>^< ui resoui*.os ^nnpl\ hecau^e of t!ic computer "halo" effect or uith a state- 

ihi .lit UI- 1 1 t K a t i^Mi ol uhat uduKI he available in the near future. (hifortiinatel) , 
tli' n* 11 luttiit itM nan> umm*-. ua- in realit) the distant future or never. Negative u^er 
i» Kti"n plu- the tiiMn^.ial pnuh lias forced many educational agencies to reevaluate the 
Jita pt'X- - niki liUKtion in tern^ of its overall uorth or impact on tlie agency ver>us it^ 
^»"-t. iUi^ p ifK i deal^ I. tth inalvtival te^hnique> u>ed to determine the cost of the pie- 
eiit Nv-trn 1 •a«-11 is tin* sv^tem. ihe derivation of the^e costs i> essential for 

r Hoiu'tit iitU^-i- nul fui btiduet justification for development effort. 



I. 



lo-t an.ilvsi^ also mable- the as 
- 1 ^liiru'iit of it|UitaMe piioiitKs ,is us< 
conipe* 1 1 ion f^* limited data iMiK'es^ing 
services nureasf^. It i^ paiadoxical 
that even the haishest viitu's of data 
pr Ke-stiK ai',eneies ^eek \panded >ei 
\i*.e-. Ih 1 s ViM-ninii;! V unlimited demand 
'Uist be i^onfrnntid uith the knowledge 
that res^>ur<.e^ aie limited. This | im 
1 tat ion I at the ^piestion oi uhuli a(»- 
pliciti»*n I - mo>t <.o>t biiu fuial to the 
i)r i:an I "a t ion in o>mp iris(>n to othei re 
que ' t . 



i 1. 



in ordei to arrive at an e»juita!>Ie 
di • t 1 ibtit n>n »M s\stert development re 
^ouu•' ♦ tlie pi'>po^ed s\-.tem implement a 
tion and op<. rai ion cost must be devrl 
oprd ^id compared lo manual or present 
netnod-, Hourver, *i strut v(>mp<irison 
f>f -y tern <o ts ma\ not pi ovule a cost 
factoi loi iiu additMUi.il benolils of a 
neiv system ov^i the pU'^i' lit s\stem. In 
reality tlu' impetus (or a iieu s\sU"m i 
fre<jUe»>tlv ha-ed on tile Iuh d !or expanded 
oi improved siTvues that the pie^-ent >•> > 
tern lacks. Ihis problem <an be s<^l\rd b\ 
pre-entiUii the bene! its along uith ihv 
(.o-l inah>u a^ ^impl) tlie pavoff f<)r 
the % .tt'm> investment o'r bv ^(^mputing 
the oxt .,i\iiu'- ot the neu !>enefns. 
? UM|!i<»nt I V. , u< fi I v<'^t savintjs ^ an hv 
U' ldiiv oriput * d bat in man\ <.ases» pai 
ticulirl'. in e^lus at lona I ujtiuies, tin* 
to-.t -,iv nii' ^ ot inpio',rd \sten- are 



d I f f I cu I t to d e fine. I o r e xamp I e , i f a nru 
regi^tiation >vstem reduce^ the student time 
spent in line^; what are the saving>? the 
total student liour^ saved at x dollar> per 
hours or perhap:^ the neu process uill on 
iouiage more student ^ to regi>ter foi more 
^our>ie>. In either case, the computation 
1 s e omp 1 1 c a t e d a iid ma y be difficult t o 
de termi ne i n .spec i f i c do I la r savi ngs . fha t 
does not mean that improving registration 
i > not a uorthuhile project, but in a tight 
fiscal situation student time savings May 
not be a reasonable objective for tlie dol - 
1 a r*^ expended . 

A c 1 ea r t a t emen t o f bene fits may b e 
more reasonable for m«inagement dec i^ ion 
making than a ct^mple.x dollar computation 
for benefits. \ .sam|)le request form uith 
tlie cost benefit analysis i,s included in 
\ppendi\ A. 

\ii ad<l 1 1 1 ona I pit fa 1 1 fo r co> t ana 1 > s i ^ 
li- tile problem of -est savings ver.siis co.st 
avoid«iiKe. A cost savnig*^ is an out -<U' 
pocket savings that can be spent on some 
thing else. fhc savings mu^t be In terms 
t»f mone\ that has |>t'cn budgeted, pieferably 
in the present fiscal year. A coxt avoitl 
aiiLO is tile elimination of cost factor> 
that will not i>e incurred if the recom- 
mended sv'xtem Is implemented. lioth are 
legitimate factors m a co^^t analysis, but 
cost savings are much more easilv pr<'sented 
and af^prec ia t ed . Cos t av o ulaiice , on t he 
otiier iiand, depend <> on the analvst's ability 
to define and predut a logical pattern of 
io-t factoi"^ and then determine the 
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rationale for tho ncu ^v^tcm .uoijaijcc of 
^iK'h co^tH. The diNtmctioii hctuoon coi>t 
sa\nu!^ and co^t avoulanci' not ahwiv^ 
cleir but lioii' t trv to sp^'iul that cost 

Iho final proikKt ot a sv-tom ^.ost anal- 
y^i^ ii. 1 1 1 hv a (.o^t i<aitpaM^»'n lutuoen vUiat 

curicntl) bcini» Jouc aiul uliat mast hi' 
done Versus alltMiiato ^wiy^ ol Natl^^^lng 
the s\>tom objectives. It*s important that 
the sy> terns objectives are considered in 
teims of the u\eiall organizational objec- 
tives. It's possible that the svstem you're 
studvim; uas mteuiled to do something that 
no loiigei needs to be done either in uhole 
or m part. If the system is to bo rede- 
signed or the objectives and hence the pro 
testing 'V-^tem ledefined or eliminated, 
tiieie »t i I 1 remains the knotty question of 
hois much doe> "what i^e're doing" cost. 
Al"-«» don't Ik' about reconimeiuli ng that 

the ^vstiMU o!)iectivos can l>^' satisfied bet- 
t'M manuiilv it indeed that the ca^e. 

Ha-Kallv the co^t of a s\stem can be 
divided intij three major categories; peoj>)e 
Ol laboi I elated costs, supph and equip 
men I co^t and fac i 1 1 1 les cost . i ach of 
tho^e major cost element^ can be furthei 
divided into a myi lad of elements. I.aboi , 
for example, can be divided into I'ull time, 
part time, overtime, or training. I quip 
ment and ^upplie^ can be divided into cap- 
ital out lav , maintenance, forms, paper, 
et\-. la*. 1 1 It ICS will include capital con 
^tUKtion, luMt, light, utilities and so 
forth. 

loitunatcl), most co^t elements^.are re 
la ted to the operating unit in even the 
most rudimentarv accounting and budgeting 
-\^tt'm^. An exception to this i^ f ac i I i 
ties, btit more about tiiat problem lalei. 
The labor, equipment and supplies, al- 
though u^Usillv related ti» an operating unit, 
mu^r be further broken down into sv^tcni 
i «*lat »'d i uiK t lon^ . 

Ml. .^Sis \M Wmi COS IS 

Ihe most ^xp^'U^ive co^t element in 
Ileal I V all administrative t>pe systems 
1% 1 1 1 hv the labor or people cost. Uiifor 
tunatelv, tor eo>t analv^is, employee time 
I rirel\ complete 1\ devoted to a singK- 
prote^s or svstem. Therefore it i^ nec 
e^^ar\ to analvze the duties of each empl<n 

direct I V a^^ociated uilh the sv>tem to 
detcM'mnie hou much of li i ^ time is spent 
on the tern under study. In large ^> s 
ten.s an even more basic consideration ma\ 
br to d«teimine uhat organizational unit^ 
are invol\rd in the process, ('on^oqiient I y , 
the iM-t stvq> to determine what em 
plo\ee or group^s of emplo>ee^ ,-hould be 
surveved Mth regard to task analysis. 

Ih i s not usually a major problem 
since Ol gam za t toil charts, p roc edeu* man 
uals, and custom give you a prettv good 



clue as to uho di>e^ uli.it to uhom. At any 
rate, once you l^egin the study you can track 
down any loose end^ you have missed. 

Once tlu- gionp is identified, their po- 
tential should be surveyed via a Task De- 
description Sheet I Appendix B). I'he Task 
Description Sheet dimply asks the employee 
to list his duties and an estimated per- 
centage of time for each duty. A word of 
caution is in order. You must be certain 
to notify the top administrators in eacli 
survey area of your intentions and approach. 
In fact, the requests as well as the em- 
ployee completed task lists should be re- 
layed through the supervi sor/administrator. 
An alternative to the task lists may be the 
personnel files if the personnel office 
maintains up-to-date jol) description that 
includes duties and time percentages. If 
you gain access to this material and it is 
up-to-date, the ta^k lists may be dispensed 
with. 

t)nce the ta^k lists have been completed 
and reviewed b> the supervisor, the systems 
development stalf can begin interviewing. 
I. ach employee should be interviewed and 
particular attention p*iid to those duties 
that are direct 1> related to the svstem. 
Ihe interviewing will provide an important 
source of i *» fo rma 1 1 on fo r the f i na I system 
design. Important products of the inter- 
viewing process may include flow charts, 
procedures, organization charts, data ele* 
ment notice's and a work distribution chart. 
The work distribution chart (Appendix C) is 
esoeciallv important for tlu* cost analysis. 
Ihis chart is a summary of the task lists 
after the duties and percentages have been 
verified in the inteiview. This chart will 
enable the analyst to determine employee 
1 1 me devoted to s pe c i f i c s y stem tasks. Tli e 
isolation of specific la^ks with employee 
1 1 me ma k e s it po^ s lb 1 e to de t e rm i ne t he 
approximate co^t of each major system func- 
tion cunenti) being performed. 

ihe co^t computation will require the 
translating of the work distribution chart 
percentage into hours and then into dollars, 
lor conversion to hours, multiply the per- 
centage from the work distribution chart 
times the hours in a work year which for 
eight hour days will be 2080. The 2080 
iiouis constitutes a full vork >ear and does 
not make anv d i rect a 1 1 owances for sick 
leave, vacation's, holidays, etc. The 'ab- 
sent' houi s are simply viewed as overhead 
to the wark \ear. Huis when >oii compute a 
function at x hours that x total includes 
I factor for the missing or lost hours since 
the total work \e<ii is accounted for in the 
percentage totals. S imi 1 ar 1 > , I never re • 
ceivcd a task list that indicated time spent 
on coffee breaks, late starts or early quits, 
etc. These items are simply overhead costs 
to the emplovee woik year, 

Aftei the hours are determined it is 
peccssar) tu airive at an hour I v rate* for 
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XUv ttmr, [i 1^ [)osMblo to com- 

pute tho c<»>t> lor oacli oni[)loyco but ^uch 
a computation time consiuning and may 
hrtvuli c<^n I'uK'iit la 1 1 1> rcqiu romont>. \n 
iltt rnatiVi' is to Jt-tornino an avoi me Jol 
lar I'lte ftu thi* o rgan i :a t loti a isholc. 
Ihi^ lai.toi can ho <-!t.-te»*mnKsi b> divulin^ 
tUi: t<^tal ^alario^ iov cloru'al i>r ^eloct- 
K'd onplov^'ts in the niimf)oi «>t' cUmkmI 
cnplo'.co-, tiivn In joso foi hours m the 
u o r ku c e k . \a a dm i n i t r a 1 1 vc r a to a ^ ^ o 1 1 
a-' the .loiical r^tto siiouKl he detcrmuKHl. 
I ho uln I n I st I at I \ e rate dctormiuod m 
the ^amo nannor a^ the clo rival rate ex- 
cept for a 4n ferent ^roup of employoos. 
\n ijourlv factor for t'rinj;o benefit^ can 

Ih' a<.Mod uito the rate. Keep in muui 
that the hourlv rate is for a ba>e year 
aaJ that {>ro ie«. t ion> of system costs of a 
null I \t n (K'l uh! uill require the addi- 
t t' U 'M *-'>sr <»t li\ui^ and merit increa.>c> 
t'^ thv >ilir structure. \ flat percentaj;e 
applitvl t " the total cost fij^ure sh<Miid l)e 
^utfKliriT. {his i\ I I 1 , hoi\over, be a com 
p* iind C'^'fp'U It J't»r the years to be pro- 

SHKv Iahf»r 1^ usualiv'the mo ;t expeji- 
>ne ,o.t I ten, it is broken Joun into the 
ft*l Iov. tnu -ubeiements : 

\. S^-t♦M^^t^ anal\sis jnJ de-ij^n 
\\, Pro\»rammi nij 

ileiK il and admin 1 st 1 at 1 \f 
IK Orientation and trainin* 

Ihi^ brrakdoun favors tiio data <y^rem< func - 
t but 1- u^t ful a< a plannini; i^uide since 
It f<M*^e- the dr.elopment of time e>ti' 
nate- that <ne necess.n-> foi proper st.lu'd 
til UK "f del*. lopmei;t uork vvitliin the d<ita 
center. 

I \^i^h \ «<>uld pio\j<le >ou u!th a nice, 
at tt rvjuat ii'n i<u" predial inu hou lonji each 

tiu-e I ten- should lake. t.eneiall>, the 
project ^ u'e levneued and the more complex 
"fH'^ di«».ti-.t'd utth the proi;iammeis jpd an 
< vtji'Mtr 1^ nide. and 1 a r,i;e this tech- 

lU'jJK ha> pio\(jvi iiM^onabh a<.«. urate with 
a -iM'ht time -neirun of app rox i ma t e 1 > 
10 ini mt^^t pin 10^ t^. One oi tut> pio 
rr. t ^ too^ ^li),^.htlv le^s time and at 
hM-t >>n'* pi<M"i t took tui^e as lon^ as 
e tinited. apxi^ that < au-ed diffi 

^ult\ nul took moie tine than e^linated 
iver<' in ^e^uiirat u^ei appro\al paitK 
niailv iv!ien poluv <uiestH)ns uere m- 
\'^I\'d aUil in th< prrpaiation sv>^ivm- 
uivi pro^i .irpriHu^ documentation process, 
it i~ inporalixe that documentation be 
Lompirt<Ml is I b^;»ioduct ot the -tops in 
the pio^e- . and nf»t as the last ^tep. 

J.ood »'stimitr ie»iuire that nulividn<!|s 
taniliir with ^v^tems .md p i oj^i ammi nv: are 
pi ef>ar nui or r»*xi» ^nu', tlie estimates. \ 
in^wlovhv' ot' t h*^ u(Mk patterns .it tho 
,riit«'i .ind f\t.-n till iudi\.idual vapabii 
I ? u ni th< anil;«t- and [MOi^^i ammei > 
e.^eiitial. lo V U'w m.inueek^ and manfiom s 
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as complete 1> i nt e i i.hanj;eab 1 e is vptiri(ui> 
lo^ic that can cause venous problem-. 

the clern.al and admi n i s r ra 1 1 \ element 
i< the result of the employee stiuK men- 
tioned earlier at least for tlie present 
.system co^t^. rhc proposed systems cost> 
for thi> Item are arrived at by revieuinii; 
the uork d 1 s t r 1 luit ion chart and d^te rm i n iniii 
those functions iliat l^ould be su|)pl anted by 
the automated or revised system. It i> im- 
portant th<it the cognizant administ i ator for 
t h c ^ t ud y a re .i be consulted in this do t e r • 
minat ion. 

This type of analysis of Ia1)or co^t^ iN 
intended for a large >ystem development 
effort inxolving a major system design and 
implementation. loi small or one-time type 
re<|uest> an estimate of employee time nax - 
ings from the requester may be sufficient 
for employee t ime savings, "fho amount of 
analytical time spent must he weighted 
against the s'lzo of the request itself. 

iV. hQUIPMLNT, SUPPLIKS COS'I S , CONSUL- 
IAN! SHKVICHS 

The major equipment co^t> normally 
h e far - Da t a Pi'oc e s ^ i n g at t ii e c ompu t e r c en - 
tor. lo arrive at a rate for this element, 
the total yearl) hardi\are cost> ijIu*^ the 
salary cost of the operation staff were 
divided by the hours of utilization per 
year. The rate ut i 1 i zed thus included t lu- 
st aff overhead as part of the hardware liouv- 
Iv cost figure. 

IM'e^ent utilization record> are retained 
so that the present system costs ^eie not 
too difficult to determine. The prc^jected 
costs a re much mo re difficult a nd a re a r 
lived at by reviewing the system design and 
making certain preliminary decisions ro" 
garding frequency of run, size of report^, 
pot ent la 1 spec la 1 runs and so forth . 

Data preparation includes keypunching, 
ver 1 f ic«it ion and any special equipment^ such 
as optical scanning devices. Poi the key- 
pun jli rate the rate used by local ke> launch" 
ing contract firms is reasonai)le and easily 
obtained. The input volume was estimated 
and t ii en t he r a t e w a s a pp 1 i ed . $ i m i 1 a r 1 v 
if tlie input data was entered via a tor 
minal device, the labor costs of, the u<ing 
agenc) would be included in this element, 
lliis element could be a lal^or element cost 
if the punching and verifying will be done 
in house. 

Data terminals, modems and transmission 
costs would also bo included for on- line 
sv st ems , 

\ . I u'lLinrs rosi 

I he fa<.ilitio< cost is the no<t difficult 
to <let nu'. Iho mo-t lea-onabU- appioach 
ma\ be to nu 1 ude an\ major mo«l i f icat ions 
to iMiildnig^ oi fixed equipment necessitated 
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by the proposed system. This is not a usu- 
al consideration for a new system; however j 
the implementation of on-line terminal iic 
cesv; systems may make modifications to exi? 
ting building structures desiritble - sound- 
proofing, additional service bay>, under- 
ground cable installation, etc, 

\ mo re f r eq uen t consideration ma y be in 
the cost avoidance of no\\ facilitie> by 
eliminating new positions. If the system 
eliminates positions or defers new posi- 
tions, the facilities cost may be a legit- 
imate cost saving/avoidance. The use of 
co^t saving for facilities will depend to 
a Jarge degree on the particular situation 
at your institution. Occasionally the 
costs may be readily apparent especially 
It the hvstcra is for a new project that re 
(juiie^ new staff and facilities. Obvious- 
ly the elimination of a position provides 
a direct and legitimate facilities cost 
savings. The savings can be computed on a 
>quare toot bah is since mo.st institutions 
have some guidelines for the square feet 
allocated to each position. Facilities 
cost per square foot should also be avail- 
able from the facilities or finance depart 
ments. 

At my rate the cooperation of the orga 
nidation unit responsible for facilities 
planning should be secured before a facil- 
ities savings is applied. This is essen- 
tial to preserve the integrity of the cost 
ana lys is / 

Depending on your particular environ- 
ment, the cost analysis could be omitted 
for overhead facility costs without seri- 
ously distorting the cost picture. 

VI, i:OST ANALYSIS AND THH PHCISION 
PUOCCSS 

After the requested data processing 
services have been analyzed some means 
niusi be provided to assign priorities to 
the requests. In many organizations this 
task is assigned to a steering committee 
usually made up of representative corr 
purer service^ users. Ideally this group 
should review the computer services re- 
' quests with the cost benefit analysis in 
concert with the budgeting process so 
that any budget requests for additional 
development staff can be tied directly to 
the services. If the positions are not 
funded the services will not be provided. 
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INTERAGENCY DATA PROCESSING AUTHORITY 

Request For Data Processing 
Services 

REQUESTED BY ' ~ 



INSTRUCTIONS 

1 Conip)«t« top portion 

2 Forward WMtt •nd Ytllow copy to Ojrector, \DPA 
3. Retain Fink copy for fit* 

4 Y«llow copy will b« returned aft«r cost tnalysl* 



EXT. 



AGENCY/DEPT. 



R^. Jones 



i5U.u.r.ax 



PRIORITY 


TODAYS 


OF 


DATE 


. 1. 1 





DATE 



REQUIRED 
,9.-.5 - 7.6 , 



DESCRIPTION OF REQUEST (Attach Additional Sheets as required) 

Provide an early registration capability that can be accomplished by mail- 
. ing registration forms to students. The forms can be nailed back to the 
.registrar so that a "bull pen" type of registration is not required for 
, early registration. The student schedule and an invoice would be prepared 

based on the student*s requested sections. 



BENEFITS (Attach Additional Sheets as required) 1» Reduce peak Work loads. Early reg- 
istration can be spread over a much longer time span. 

2. Consolidate student records. The same registration record will be used 
by all college organizations. No college office will maintain separate 
registration records. ' 

3. Improve service to the student. The mailing feature will eliminate the I 
n'eed to stand in line for section selection. } 

4. Consolidate student billing. A single billing record will be created 
for each student regardless of campus. A student will be charged for total 
hours and all deliquency will be shown on the invoice. { 



EMPLOYEE HOURS SAVED 
PER YEAR 



NON-EMPLOYEE SAVINGS 
(DOLLARS PER YEAR) 



ADDITIONAL EMPLOYEE HOURS 
REQUIRED IF REQUEST IS 
NOT APPROVED (PER YEAR) 



THE SECTION BELOW WILL BE COMPLETFD BY IDPA STAFF 



I COST ELEMENTS 

' SYSTEMS ANALYSES OoLlARS 
i MAN WEEKS 



ESTIMATED COSTS 



DEVELOPMENT ' ANNUAL 
PRESENT PROPOSED 1 PRESENT [PROPOSED 



PROGRAMMING 



DOLLARS 
MAN WEEKS 



; SUPPLIES and EQUIPMENT 

I 

I DATA PROCESSING 

! CLERICAL and ADMINISTRATIVE 

i INPUT PREPARATION 
1 POSTAGE 

! 

TOTALS 



6,480 

is 

7^280 



480 
32*0 
110 



14>670 



540 



3,000 

28,740 
1,6S0 



33>930 



1,080 
560 

3,600 

22, no 

4 ,800 
1,200 



33,350 



5 YEAR LIFE CYCLE 



PRESENT 



2,700 



15,000 

14 3, 700 
8,250 



169, 650 



PROPOSED 



11,80( 

10,08( 

18,48C 

110, 87C 

24, lie 
6,00C 



181, 42C 



APPROVALS 



REQUESTER 



DATE 



DIRECTOR OF DATA PROCESSING 



DATE 



IDPA 1 1/75 



36 



JL3S 



Jlcgis.tzar ^ ^ 



.f. r rater Clerk 1_ Rcfils.txar 






OF 


,■> 1 i» ^ 


Original Check-out of Graduates 


600 ^ 




Final Check-out of Candidates for Graduation 


500 




Determine Eligibility for Student Benefits 






Trom Social Security, divil Service Retirement 
and Railroad Retirement, Assist Students. 


250 


1 n 


Certify Athletic KliRibility 


210 


o 
Z 


Determine Selective Service Eligibility and 






*%fiH!onr Confereiiceij 


4000 


20 


Pmniovmont References and Confidential Re- 
ports for Transfer Students 


600 




Preparation of Two Final Examination Schedule? 






and Summer Hxam 




b 


Pronnro Hudcet for Recistrar^s OMice 


/b 


i 


Research Prospective Candidates tor Honors 
at Graduation for Depts. 


600 


1 

ji 


Confer with Systems Analyst on New 






Trogram Neects 




1 


t^reparc Two Mid-Semester lixam bcheuuies a leai 


IbO 


1 


^HouFines and Academic Regulations 




1 


Registration and Setting bees 


unlimited 


— r ■ 


Advising Students oi Rights by leiepnone and 
letter. Certify Attendance of Foreign 






Students with Letters to i:mDassy. 




5 


Supervise i'rocessmg ot iranscripcs and 
Telephone Connected with Same 


4500 


2 


A'^^ist in Clarifying Situations That Come 




2 


to Oi'i'ice with Newer btati 







JI)PA-6r 11 -7S) 
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\BSIR\U; An integrated, university information system may be viewed as three separate, 
functional components: 

I J transaction or operating system:?, 

2^ statistical reporting systems and 

7*) planning and budgeting systems. . , . u r ■ 

i radit lonallv the . transact i on systcm> have been designed and implemented without focusing 
on the ancillary statistical and planning systems. An alternate approach, which does 
tocus on the remauung components, consists of a survey of projected user needs for sta- 
tistical and planning informaMon (i.e. the ^'wish list"). Another alternative is to con- 
ceptiuilv incorporate the entire WLClli: data element dictionary into the overall design. 
\ fourth alternative is recommended which, involves the use of existing, packaged systems 
Vol statistical reporting (e.g. IlhPS) and [fanning (e.g. CAMPUS VIII). The packaged sys- 
tCHN can be u^cd to develop the speci f ication>^equired for adequate statistical report- 
ing and planning information (e.g. data elements, rc^port content and operating procedures, 
ot. th:» tran'^action systems can then be designed with due regard for future components 

ii'.e. statistical reporting and planning). In fact, the packaged systems can be modified 
and used as the statistical and planning components during some specified interim period. 
The use of previously installed, tested systems for developing specifications should be 
more cost effective than the other alternatives 



****** 



INTRODUCTION 



(Ver the past decade a great deal of atten- 
tion iia> been focused upon the development of 
management intonnation bystem^ (MIS) for uni- 
vorMtic> (Ref. 1, 5, 0, 9, 10, 11). llie advan- 
tages and disadvantages as well as the uses and 
minuses of an MIS at universities was reviewed 
recently by Hnscoll (Ref. 5, 4), Hie review, 
however, was from the vantage point of a major 
.«>iate university president. 

In a recent article Mowbray and i.evine 
iRef. lU, indicated that the MIS is alive, well 
and ready tor academia. Ihey also state tlut the 
piobuw a,s^ociatcd with developing and instal- 
ling an MIS m a unix^ersity are "social" rather 
tnan "teclmical". Ihey continue with the state- 
ment that the MKS "begins m tlie liearts and minds 
of educational m;inagers." 

Uriscoll states that an MIS exists at a 
nun\ber of institutions and is being developed 
or implemented at m;my more as a result of the 
recent demands for "accountability" in public 
institutions. As an aside he also states that 
private institutions will feel the same pressure 
if they require public funds for survival (i.e., 
yardsticks wluch serve as operatioail common 
denominators for all institutions are an integral 
part of an MIS development effort). Several 
other cognenl issues arc also addressed from the 



viewpoint of the president. In particular, the 
need for internal information as opposetl to the 
acmahd by external agencies for infomation, the 
;ear that the computer will make the decision as 
opposed to the computer providing infonnation upon 
which to base the decision and finally contribu- 
tion of an MIS to the historical conflict between 
the "bean counters" and the "academicians." The 
administrati\e data processing (ADP) department 
at most universities has and will continue to be 
impacted by developments in this area. 

iUl of tlie issues above should concern the 
manager or director of /\DP at any institution of 
higher education. Unfortunately, the recent lit- 
erature has not addressed the develoj>ment of an 
MIS from the vjintage point of tlie director or 
manager of >M)P. It is almost impossible to refute 
the statement that, for wliatever reason, ^MIS is 
either "here" or "coriving soon". The relevant 
question, from the vantage point of the manager 
or director of ADP, isV'Miat impact will this have 
on me and m>' organ i2ati<«i?" 

Recently, several tcclinical api)roaches to 
the problem have been reported in the literature 
(Rof, 8, 9). llie author report; progress in ex- 
plaining data base to university administrators, 
developing the conceptual design for a university 
data base and proi^sing a structure for deaUng 
with the |x>licy questions which naturally arise 
fiom such an effort, Hvon in this case, it is 
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41 



\n^h\\ jnoh.ihlv tha tliv uuvei >it\ .ubnini tiat ion 
1- rtoiv avuuo of ihv "tocliiuval" a^ptxt^ of thv 

than lhv\ aic uf the "M;*.ial" a^pvct- oi tht j>io 
Mc!:i u.c. the kar^ and Iu-U>iual conflict, ). 
i^nv mu t al-v a^k tlu* o!n lou^ ^uc^^tion, "Pivi tiii. 
MI^ ^oiKt'n^r i)n..iiiatt i.ith th<. luthoi auvl ih^ 
.jiu|', aul it lejiii in tlio htait anJ ruiuK t»i 
tlic t\hKational nanai^cr^.': 

i\i\vn that MIS is uic\Uablc, the ical |>iul»!cm 
!^ hoiv d<>o- the W mnauer or director plan t<^ le 
-|M)aJ to the nt<.vl in a rca^oHiihle time irame and at 
a I'M-onahle \ piagnutK auprojch to the pio 

hhn Mil be avUressed \i\ thi^ juinM . iii^t, huu 
e\ei , it i appopriate to define' MIS m the con 
te\t of an institution of higher education. 

* ft A A A A 

un !\if',r\ini, (M\nisin iMi)RMvno\ s\silm 

lIUIS} 

ii ^^^x i 'n.iU. , the nana^^ei or director of AI»P 
ha . \ ir'..' d V U'iu^ a> >houn on the louer part of 
I li^ure 1. i\ith fe;v exceptions, each s>>tejii t%a^ 
charactci i:ed a- a tnuuKial ->steiTi, a stUvlent 
>\-rer, 01 vi planning ^>^tem. Kecenth, ^k);%hra\ 
and lexine haxe developed a scheme for cla^ 
^lUini; a*.ii'ini >ti<it ne sv>stem^ uhuh is r.oie Lt>u 
^1 4ent ivitli the MIS or Ulis. Ihe\ pio(H)se that 
all adruni^t lat i\e -^v stents !v -epaiated into thue 
function;! I iiea^: 

* tian.attion or opeiatinv; ^ysteiis, 

* >tatistK<»I reporting: ^y.stems xind 

* i tanninu and budv;etin]i; ^y<tcm^. 

\n nuentor> oi curiont -tem^ pul>Ushed in tlie 
oiigiiial paper is reproduced in i i.cuies 2, 5 m I, 
Tcrtainl), theio is no disa);reenient unon^ iiuinai:ei - 
or directors of Ai>r that transactional s\ stems are 
c.s.sential to the daily operation of tiie ilnivcr>itv. 
U i til f e;% o\c ep 1 1 on ^ , mos t nui j o r un i \ e i s 1 1 1 e. . a i e in 
the process of dexeluping oi have all of the tiaii^ 
a^^tion s>stems listed in I it'Uie 1, Ihe statistical 
leportjn^ s\.steM- in I igure a^ uell a^ the plan- 
ning and budget uig \n stems in I ii;uie I, ho;^e\el , aie 
another matter entirel). Statistical reporting 
r.v .stems can de f • n 1 1 e I > be found in juib I ic un i \ er s i - 
tie- idkre state leporting »s UHUued b\ tne Icgis- 
Lituie oi the !?oaul ol Regents, iheie aie leu uni 
\ci-ities, houexei , v^hKh haxe a coinpuhen-ive pLui 
ning and budgeting svsieiiK 

Ihe piopoH'd -claVK for vlas^itun^ administra 
t ive s\stem^ ha ^ ^.b\inu^ xalue lor tlje iranagei oi 
director of \W. ^loie important, houevei, l> thv 
^^tructure ulucli ;\as proposed b) ^!oubia\ an<l Lev me. 
TFe" Vt nic t u re i ^ rep roduc ed in I i gu re :» . .\o t e t ha t 
a fourth functional component of ilu Mis oi inis is 
propn^sod uhicii In the output e\aIu<ition and i;oal> 
reviev,. \lMJnot<. the inlomat ion -^v >ter,i m<i ^lei 
plan at the ba-e ol the struct uie. Kecenth a laige 
-«,ale, mult I univeisUv eftort on output evaluation 
and goal- unieu ha^ i^een initiated b\ the Klucation 
xil lest nig Ser*. ice and ) ducat ion Uonoiuic s\^tems 
i I.e. project HI I IXk 

»sI»L in loumto ha^ developed a compiehensive 
planning and budgeting .ysten called CWHs MIL 
Iduvation t| Kononic S\ ter;- hi dexeb^ped i <,(it 
prehensne statistical reporting -v4tTi called lUPS, 
S(|, IM(^RM\his and a nunber other 'urns hive 



develoj>ed Imsk 1 1 an^ac t it>nal stents m the 
student and finance aieas. Ihu>, both Ihi^coll 
and L^nine aie coirect in stating that M|s is 
alive, tsell and ;eady for acadcmia. \t the heart 
of the propo>ed stnictuie, ho;\evei , !> the infor- 
ruition >\stcmma>ter plan ;\hich naKst be developed 
bv the institution. Note that in I igure '> ^lata 
t lou> and/oi Is aggregated from the bottom to the 
to]> (i.e. data ks collected by the transaction 
<y-;tems, aggregated to prepaiv statistical reports 
the statihtical rcport> then pt^ovide basic data 
for the planning and budgeting systems, etc.). It 
i.s al>o im|)ortant to note that "external data is 
*idded to prepare l)otii the >tatistical leport^ and 
the planning and budgeting reports. Ihu.s it i^ 
es^ential that the deMgn of the basic 1 1 ansae t ion 
al .sy.steiius focu> on future components n.c. the 
statistical rcjwrtiiig system as uell as the plan- 
ning and budget system). Ihe relative co^t of the 
development and uq)lementat ion of tlu vai lous com- 
ponents versus the benefits derived from their 
imi)lementat ion has also been addressed by Mowbray 
*md Icviiie. Their cononents are reproduced l»eloiv. 

"One of tlie ironies of MIS planning and 
iievelo[>meiit in higher education h*is hvvn 
the inverse relationship between costs 
incurred and benefit.s derived. Large 
sjuus have been spent on computei ized trans- 
actional s>ste"»s ulure the educational (•a\ 
off Is lea^^t. Moderate suius have gone m 
to statistical reporting uliere the benefit- 
are modest. Little ha^ been •^pent on into 
grated plamung, hidgeting and futurist ics 
uhere the payoff is very great. Almost no 
sy^stenuitic effort has been devoted to coii 
^cientious evaluation and go^ils review Vsliere 
the costs are relative small and the poten- 
tial benefits astronomical,*' 

(iiven that all major public institutions uiil 
so(»n be faced uith the implementation of at least 
the three basic components of the IHIS, the m<uia- 
gei oi diiector of W must ask lumsell/'llou can I 
best prepare foi tiie onslaught?" ,\bubra> and Le- 
V ine deal uith the philosophical issue oi develop 
ing the infonnation svstem master plan uUi<h has 
been lefeued to in the piesent uoik as j "ui.h 
list". Ihey also note that the "social" problem 
lesults from the dillKult) that most pe<»ple have 
in trying to explain m drum then iniomiation 
retiuiiwent- , lurthennoiv, MIS or lUIs ma> not 
liave "begun in the hearts and minds ol tlu educa 
tional nunagers" at the institution. In othei 
uoids, from the vantage point of tlie direttoi (»i 
icuiager of the liaditional uish li-t 
ajiv! It ^ Use .is A developrirent 
and implementation tool lepresents ,in ideal istu 
lathei than a piagmatic approach to the piobUit. 
Ilu next section deals uuli a more pragituitic ap 
oioach to the development and implemmtat ion 
the nils components, 

****** 

\ PiarAUiK" Appi^nrii lo nii ni\nop\nvi i>i nn 
I n I s 

beloie ih^iU'^mr the reconynended appi'^Kh to 
IIMS development, a uord of earning is m order. 



nb 



Under no circimistajKes should the m|^iiager or dir* 
ector of M)lt\ become involved m tiie monteJinical 
aspects of the decision to unplemeaD (or not to 
implement J tlie remainuig components of tlie lUIS. 

liie recommended i^^pioach i> ba>(.\l tipun the 
premises listed heloi%: 

1. All four of the components of the lUIS 
will be veconancnded for inhtallation :it 
the institution within three to five 
years. 

I, Transaction systems are more unique to a 
given institution than >tatistical re- 
port uig systems and statistical report- 
ing systems are more unique to an institu- 
tion than planning and budgeting systems, 
etc. 

5. llie design of tlie lUIS siiould be from tlie 
"top dowiV vshile the constniction must be 
from the "bottom up" (see i-i^ure 0 ). 

4. Substantial savings can be realized if the 
data elements, report content, operating 
procedures, etc. for the statistical re- 
porting comj)onent as \%ell as for tlie plan- 
ning and budgeting comj^oiient are specified 
and considered in tlie deMgn and constntc- 
tion of the transaction or operating .sys- 
tems. 

0, ."VIJP must be able to respond uithin a reason- 
able time frame and at a reasonable cost to 
an administrative decision to implement the 
remaining components of tlie lUIS, 

Given tlie above, the recommended approacli is 
rather simple (acquire the statistical reporting 
component as well as the planning and budgeting 
component from institutions \^here these comjwnents 
have been developed in a evolutionar>' process) . Hie 
component'^ can also be acquired from vendors (e.g, 
HKPS from !;ducation f, Ixonomic Systems and CM^S 
VIII from Systems Dimensions Ltd.). 

Meeting to acquire tlie "package" components 
from a sister institution or from a commercial ven- 
dor depends u|X)n the available funding tuid/or tlie 
institutional structure. Individual modules of the 
"package" components can then l^e implemented as re- 
sources and basic data l^ecome available, Ntore im- 
portiint, however, is the fact thnt the data elements, 
re|)ort content and operating i)rocedures (which are 
an integral part of tlicse comjwnents) can be used 
to replace the user survey or "\%ish list" recom- 
mended in the traditional approach. [<;ither than 
depend upon a single user at the institution, one 
can benefit from the experience of many users at 
other institutions and the evolutionary process 
which led to the development of tlie "package" com- 
ix)nents. 

Once tlie transactional systems have been con- 
st nicted (including the data elements, report con- 
tent and operating procedures for the statistical 
and planning comix)nents) , the institution can elect 
to utilize the "package" comi>onent<, to modify the 
"package" components or to proceed with the cvoUi- 
tionaiy development of unique components, l-rom a 
review of the statistical mid planning ^'package" 



components, the adjninistration will also gain an 
auarene.ss of the polic> questions which arise 
as a result of the lUIS (e.g. the use of contact 
versus credit hours, calculating faculty loads, 
evaluating and measuring public sen'icc and re- 
search activities, etc.). In fact, the implemen- 
tation and/or review of the "package'' components 
cim 1)0 an educational e.Kperience in itself. 

The marginal cost to the institution for this 
approach will range from $50,000 to $150,000 de- 
pending upon the selection of "packaged" components. 
Tlie costs associated with the evolutionar>' develop- 
ment of comparable systems is one or more order 
of magnitude greater than this marginal cost. 
Furtliennore, if the "off the *;heir', modular imple- 
mentation approach is taken, the response time on 
the part of At)P will be minimized. Obviously, the 
re|)orts will not precisely satisfy the need of the 
users at every institution. One should exnect, 
however, a high degree of commonality in the sta- 
tistical and planning reporting areas. Tlius even 
with additionpl modification costs, the approach 
should be cost effective. 

In closing, another statement of Moubrny and 
Levine should be reiterated. Tliey indicate that 
people must understand that eveiy college and 
univeristy has the kind of infonnation system it 
deseiYes. In a later article, Bride (Kef. 2) indicates 
that the computer system is only a "mirror" of the 
institution and that it reflects our ability to 
think. He further states that people often blame 
the "mirror" (i.e, the computer ) when in fact it 
is the reflected entity (i.e, the institution) that 
is at fault. 

****** 
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Figure 2 
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A PUBLIC SCHOOL CONVERTS FROM BATCH TO AN ON-LINE ENVIRONMENT 
IMPACT ON VARIOUS USERS 

D. L Nasoni, W. 0. Drum, L. S. Hargis, D. H. Miller, E. M. Roselle 
Tucson Public Schools 



ABSTRACT 



In a School District comprised of 61,000 students in grades KG - 12, the decision to convert 
from a batch-oriented system to an on-line environment carried with it fundamental implica- 
tions for all types of long-standing users. The Purchasing Department now uses CRTs to 
capture P.O. transactions while checking computations and providing accurate vendor infor- 
mation. A Business Education data processing configuration was converted from a small stand- 
alone computer system to an RJE station connected to the large central computer. All nine hi^h 
school Mathematics Departments are using NDEA grant money to acquire equipment to provide 
extensive and varied on-line services within their schools. Their Registrar's Offices are 
planning to be on-line this Fall to the central Student Data Base of 120,000 records and to 
their own course registration and mini-Data Base files. 



Tucson Public Schools had offered 12 years 
of basic data processing services to its schools 
in a straight batch environment. Each new com- . 
puter system installed afforded slightly more 
speed and capacity for slightly more inoney. 
Gradually, tighter school budgets, more variety 
in curriculums and individualized approaches to 
teaching made the standard batch approach appear 
both cumbersome and outmoded. An analysis of 
existing applications indicated that many were 
batch not by nature, but by necessity. 

Pressures on management demanded quicker 
response to special information requests. At 
the same time inflation gave computer purchase 
a new air of respectability. 

Responding to those factors, the District 
let a bid for a responsive, growth-oriented com- 
puter system. After extensive evaluation of 
proposals, a time-sharing system was chosen. 
Since the existing data processing staff was 
batch oriented, design for on-line systems prior 
to installation was inadvisable, and a period of 
orientation to the new environment was necessary 
to assure a non-trivial approach to systems de- 
sign. 

However, two large questions remained to be 
tested: 1) Could the new computer with its 
totally new approach to work really accomplish 
the existing load with time to spare, and 2) was 
conversion of programs and data as easy as ad- 
vertised? The 128K word DEC System-10 arrived 
early in January. We planned that the old ma- 
chine would remain six months until we could be 
assured the transition would be smooth. It was 
accomplished ahead of schedule and the next 
phase started which was to prepare the Business 
E-ducation remote job entry station for the 



openinq of school . 

Here we learned our first hard lesson in co- 
ordinating efforts of the computer vendor, the 
phone company and an independent modem manufac- 
turer. Mr. Bill Drum and his first period class 
took the brunt of the problem. 

I. Business Education , W. 0. Drum, Rincon High 
School 

The Business Education program must respond 
to the changes taking place in the business world 
where more and more companies are becoming in- 
creasingly involved with a variety of computers 
in all phases of operation. First, secondary 
school educators must be aware of those changes 
taking place and relate them effectively to the 
curriculum working to find better ways to teach 
the common vocational skills of communication and 
computation. Second, central school manaqement 
must respond by attempting to provide the neces- 
sary tools for instruction. 

The pilot configuration for Business Educa- 
tion classes consists of a 300 1pm printer, a 300 
cpm card reader, and a teletype console. In ad- 
dition there is a cathode ray tube multiplexed 
through the PDP-8 computer at the remote site. 
This system allows for simulation of stand-alone 
computer operation and both batch and interactive 
programning in COBOL, FORTRAN or BASIC. 

In addition, the school's registrar is 
served by the ability to obtain several basic 
reports and labels from their small private stu- 
dent data bases, which can be refreshed from the 
central site as needed. 

This system is also being used to teach 
Junior College courses in the evening and for our 
own District mathematics inservice courses in the 



late afternoon. 

!!. Administrative Business Applications , D. H. 
Miller, Data Processing 

The first on-line application was access to 
the budget by many combinations of the basic 
elements of the budget key, that is district, 
fund, function, account code, department, course. 

Requisition information is entered via 
cathode ray tubes, using a conversational method 
where the computer does the extensions, taxes, 
looks up the vendor's address, and captures the 
order transaction. In the afternoon t'le pur- 
chase orders are printed out on a hard-copy 
terminal. As a result, purchasing can process 
25 to 50 per cent more orders than before. The 
next budget phase will include a method whereby 
payments can be posted to an on-line pending 
file. 

Work is currently proceeding on a new pro- 
perty control system to replace the large card 
file system now employed. The main inventory 
file will reside on tape and be updated once a 
week with transactions captured at the cathode 
ray tube. A totally new classification system 
employing major and minor category codes is 
being developed by our property control people 
for use in this system. File maintenance and 
new item information will be captured from the 
purchase order system with additional coding 
being added by the property control personnel. 

III. Mathematics Education , E. M. Roselle, 
Sabino High School 

Several math teachers had been involved 
with using and teaching about computers for 
several years. When the new central system 
arrived, enormous possibilities presented them- 
selves, so planning began. Built around the 
central concept of "computer literacy" a pro- 
posal took shape. It was presented first to 
District central personnel and finally to the 
Federal government under NDEA Title III. The 
grant awarded was of sufficient size to place 
at least two terminals at each of nine high 
schools. In addition to obtaining a cathode 
ray tube and a hard-copy terminal, four high 
schools are going to use a 120 cps card reader 
which will make more computer power available 
to more students each class period. 

Interactive COBOL, FORTRAN and BASIC are 
available at all nine sites, each with file 
spaces large enough to save significant amounts 
of data. The registrar's mini-data bases can be 
accessed here also, so that the school 
administrative office can use the hard-copy 
terminal for a printer after school. 

This year, several sections of math in- 
service course teaching the use of the new com- 
puter have been offered so that teachers can 
prepare for the installations at their schools. 

IV. School Administrative Applications , L. S. 
Hargis, Data Processing 

Plans for the next fiscal year include the 
possibility of c.r.t. terminals in the regis- 
trars' offices at ten high schools. 

The terminals will help considerably in 
determining at the point of enrollment into 
school whether or not a student has been in the 
District before by means of an efficient search 



of an alphabetic cross reference to our 120,000 
student records. Registrars can then determine 
for a returning student when and where he dropped 
from school and whether or not he was a dropout. 

A new application which has course changes 
as its first phase is currently being developed 
for implementation this fall. Drops, adds, and 
changes to course sections and individual stu- 
dent schedules will provide up-to-the-minute 
course totals, and ethnic balances for each sec- 
tion. Scheduling of courses for the next quarter 
can begin the second day of the prior quarter to 
the extent that school administration can start 
to supply some master schedule information. 
Placement of students into the master schedule 
and development of the schedule itself can pro- 
ceed simultaneously for the coming quarter. 

V. Conclusion 

The first year of change has given those 
who are working closely with the new system the 
ability to control the application with which 
they are involved. 

The central Data Processing staff is no 
exception. Programmers each work interactively 
to program, test, and debug their programs. No 
keypunching of programs is necessary. A program 
can be written, compiled and tested in a few 
days' time where previously it took a few weeks. 
Programmers are able to produce at least twice 
or more than previously. 

User and programmer satisfaction are both 
up this first year. We expect even better 
things next year. 
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SIXCRITY AXD RISK ASSESSMENT IN THE UNIVERSITY'S 
ADMINISTRATIVE COMPUTER SYSTEM 



Leslie D. Ball 
College of Business AdminisCracion 
Arizona State University 



ABv-iiK.\cl. Ao privacy le^iiblation lb pabbed, as more administrative applications arc computerized, and as 
noru p«v>pie develop ^,t>raputur expertise, tlie security problems of a university's administrative computer* 
winter *.iian^e. Fire bombing has become less of a problem relative to tiie modification or disclosure of 
.>t.udeut and tinancial records. Tliis paper presents a discussion of tliose changing problems and how best 
tv* v.opt with them. Included are risk assessment procedures used to develop a viable security plan, a 
di:>^-Uosi^ti -^l. the responsibilities of ttie university community to make the security plan work, and a pre- 
sentation ot the costs of an inadequate security plan to Che university. 



K*^^ ^IN i KOjjl JL i I : Computers are assuming an in- 
vrvac»in>; level ot rcsp-^nsbillty in colleges and 
universlti*. \. As a varied university populus 
ha:> KJined access and knowledge of computing sys- 
tem characteristics, the opportunity to Inter- 
rogate, dl&\>eninace ot destroy confidential and 
public intormation must r«iise concern in the 
rands ol tho'>e charged with the responsbility 
<»l managitiK the information processing facili- 
tv <,->>. Ue liave now developed the capability to 
vreate and maintain concentrated information sys- 
tems. This expertise presents a new and broad 
Hpuctrum of diienmas to those conversant with the 
tt>nputer system and information intimacies. 

Sin>;le tacilicy environments (such as that 
at Arizona State Iniversity), present pnrticu- 
iariv perplexing problems as both administrative 
and academic' computing are supported by the same 
*.i;mputer -system. Physical damage to the facil- 
If. Impairs <ill ph^^es of campus administration, 
in:>truction, and Research. Information misuse 
viable as academic u&ers and administrative 
technicians both have knowledge of system spe- 
ciilc:> and, therefore, the opportunity to cross 
«li^^ipline boundaries In their Interrogation or 
manipulation ol Inlormation. Multiple facility 
-^vstems that effectively separate administrative 
and academic computing chores (such as that at 
tiiv Lnlversity of Massachusetts), still pose se- 
turttv breacii and information misuse dilemmas 
l"r the users and stall of each facility. 

Aiademic computing environments typically 
<.ontain both public and proprietary software 
p.ickages, data sets and research results. Ad- 
ministrative processing tasks require the main- 
tenance of student, personnel, finance, and 
ta<.illties' records. The unauthorized or neg- 
lli^etiit misuse of any of these elements repre- 
sents Che potential for significant losses of 
timet ,Tioney, credibility and could, conceivably, 
violate tederal laws. 

1 1. SLCIKI IV AND PRIVAa'! Security and pri- 
vate v problems have evolved through advances 



in information processing technology. The ability 
to concentrate, access, and process large amounts 
of informacion has created the opportunity for 
knowledgable persons to misuse the power of the 
information system; the ability to uncover fraud 
or tlie illegal disaemlnat lt)n of computer resident 
information has not grown commensurately . Donn 
Parker of the Stanford Research Institute indi- 
cates that no technological solutions to these 
problems are at hand and tha;: none are expected 
for several years. ^ Information residence and 
processing concentrations have also increased the 
potential damage from Acts of God, such as fire 
and flood, and other unintentional acts, such as 
operator error. 

Several security and privacv breaches have 
already occurred in universities. Hxamples in- 
clude : 

1. a university parking slot allocation pro- 
gram was sabotaged by a programmer; 

2. grades were altered by an employee of the 
registrar's office to maintain thi eligibility of 
tier football player boyfriend; 

3. wirecutting and acid were used to destroy 
an IBM computer; 

students took over a university computer;, 

and 

5. a university computer center was bombed.^ 
Computer security, employed to prevent these 
events from occurring, is best defined as Che pro- 
tection of the computer, the data It contains, and 
the programs tiiat direct its actions from acci- 
dental or deliberate destruction, modification or 
disclosure.^ To Implement aa effective security 
plan, various techniques must be applied which 
ran^e from installing locks on the data center 
door to the installation of sopliisticated soft- 
ware encipherment techniques for the protection 
of data transmission. 

Coupled with the installation of security 
procedures, universities must also be concerned 
with c!ie Issue oi privacy. Although privacy is 
not guaranteed by our constitution, or mentioned 
in the Bill of Rights, the civil liberties tradl- 
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tion has be«n that sunlit ivc personal infomation 
^•jllticCtfd by governnent agencies for "^a specific 
purpose mandated by law should not be given to 
otner a^enclet* or individuals.** This tradition 
has been Intorpo rated into the Priyacy Act of 1974, 
Che FasUy Education Rights and Privacy Act (the 
so-called "Buckley i\ineridf"*»nt") , pending legisla- 
tion, and j»tate and local privacy laws which re- 
quire that universities include privacy consider- 
;itlons into security plans. 

As an vxanple, in January, Massachusetts en- 
a<.ted the tair Information Act. This law requires 
that s>tate agencies, including universities, that 
naintam personnel information about individuals 
report lo the individual,^ involved what iufoi'ma- 

ion is maintained and Che reasons for maintaining 
the rile. In addition, they must maintain a rec- 
ord or whvj accessed the information and file cer- 
tiin r»^ort5» with the Secretary of State each year. 
itUs law .jppiie'> to manual systems as well as auto- 
rat cd ^v^tcns. 

lav^ similar to the one In Massacliusetts have 
i'cen enav ted in three other states, it Is only a 
faatter ol Hpiv betoce a majority of other states 
tnaet priv<ivy laws wliich, according to Capt. Grace 
hopper, iiead Liu- Navy's Pro^ramnlnj; Languages 
^o tiv>n, touid triple the cost ot maintaining per- 
><>nai dat.i lile:*.* As 1984 approaches and the 
^;e^erniacnt ^ro\vs m puwer, it can be expected that 
individuals will cer.and more privac> protection. 

it 1 these jiroblems ol security and privacy 
that an iUoquate security plan will attempt to 

itiavk. In this paper we will discuss why secur- 
it% probiens ditler in various environments, the 
vriteri^'U necessary to develop a viable security 
plin, and how a university might plan and imple- 
r*nt '^t't-urlty proposals. 

Hi, t>hCtKUV UN UIFFERIXG ENVIRUN'MENTS : As eai.h 
.onputcr in.stallut ion is dTtferent, it is not pos- 
sible to develop one security plan for all conpu- 
ivi t-nvironccnt^. Ihese difference:^ are a result 
t»t various t>pes <jt processing applications and 
l^vel- ot equipraent sophistication. 

<^uite vlearly, businesses have a wide variety 
st:curtt\ needs. Banks have securltv needs that 
diftcr trotr. manulacturers. Large companies iiave 
sccurit> need?:* that differ from small companies, 
ihrso dilU tenets can be enumerated alon>; organi- 
sational Une^ or processing lines. 

Lven Within universities, great difterences 
are pre^sent. As previously mentioned, the most 
t.ommon diUerence is the use of a single facility 
ur a multl-taciUty l^r adminlsti ion, research, 
cmd teaching needs. When a university elects to 
cr.ploy a i>inglv lacility, physical damage will im- 
pair its uije by all users. In addition, the pos- 
sibility ol inforaation misuse is grectly in- 
creased as large numbers of faculty, staU , and 
.students acquire the ability to access information 
not intended for their use. 

In a ciultl-lacility environment, security 
probiems ar»' different. In fact, separate secur- 
ity ;'lans must bo developed for eacli lacliity. 
f.iih the»e plans will have different objei- 
tiVi'H depending on the facility's use. 

In either type of Installation it is quite 
likely tt»at operating personnel are lormer stu* 
d'-nts who have extensive computer prox^ramlnv. 
fratiUnK. ihi^ practice of emplovlnfi «^peralo_rs 
vith progrximmlnr. abilities creates a substan- 



tial potential for Information misuse. 

Unlike many businesses, user3 of the computer 
systems in a univerjslty, such as financial aid, 
housing, and others, have been tound to be unaware 
of the value of the information within their con- 
trol.' This lack of awareness can lead to slgnif- 
i ant security problems. 

Universities are also more likely to experi- 
ence f ireborabings, take-overs, and other violent 
acts than other types of computer installations. 
However, in recent years, very few violent acts 
have occurred and universities must look at secur- 
ity problems that are more likely to occur.' 

These differences are clear. Unfortunately, 
adequate research has, as yeti not been performed 
to identify all of the significant differences that 
should be known If we are to develop sufficient 
security plans for universities. ' 

IV , DESIGN CRITLKIA; When a securit> plan is es- 
tablished, whether it be for a single facility en- 
vironment a for a multi-facility environment, 
four design criteria must be met. They are: 
1) effectiveness, 2) economy, 3) simplicj-ty, and 
4) reliability. * 

To be effective, the plan must not allow data 
to be modified, destroyed, or disclosed either in- 
tentionally or accidently as it goes into the com- 
puter, while «:cored in the computer, or as data 
results come from the computer.^ An effective 
system will monitor the operation of the computer 
system to determine when, and if, any of these un- 
fortunate events occur. Simply stated, the com- 
puter output should be what was expected from the 
computer input and the program that processed the 
data. ' 

Oiven that it is never possible to develop a 
security plan that offers 100 percent protection, 
it is necessary to include economy as one of the 
criterion. Security needs must be balanced with 
the funds available. As funds are always a scarce 
resource that must be shared with other denands' of 
the computer system, economy becomes a very impor- 
tant criterion. 

When speaking of simplicity we mean operating 
simplicity. For example, if a user at a remote 
terminal must input his social securltv number, . 
his mother's birthdate, today's date multiplied by 
three plus two, and a user code, he Is apt not to 
use the system because of all the security bar- 
riers that have been created. It must be remem- 
bered that the computer is designed to provide a 
service to the user and if we make that service 
difficult to obtain > then users will be less like- 
ly to fully utilize the computer. 

Simplicity mhst also extend to the operation 
of control procedures within the computer center, 
the tape library, the backup storage facility, and 
other operational centers. In the event that the 
control procedures are not simple to operate, em- 
ployees' can be expected to bypass control proce- 
dures. Without adequate control, security becomes 
a myth. 

As for reliability, it is quite evident that 
the security plan must work continually to be ac- 
ceptable. The computer system will be of little 
value il the security plan is unreliable. Catch- 
ln>; some of the Intruders some of the time should 
be unacceptable to security plan developers. 

LacU ot UiCvse triierlon mu8t b*- considered In 
-Ttfe "development of a viable security plan. They 
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should be conslJeri'd thruugiiout the dcblgr* and in- 
pl omenta don phase, 

V. DESIGNING AyP IMPLEMENTING SECIKIIV ; The tlrst 
ijtep CO be performed in the deveiopraenc of a se- 
curity plan is CO select a becurfcv tean. A team 
lb nfcesbary, racher chan an individual, bec^^Ubc 
oi Cht' amount ol' work required and the wide v«iri- 
etv 01 sikiUs necessary. 

I ear? membership would be ditl^-rent when de- 
veloping a security plan In a multi-taclllty en- 
vironment as opposed to a single-facility environ- 
ment. Here our a^sunption is that we are discus- 
blng a b ingle lacility environment and are con- 
cerned vUh the administrative computer facility, 
included sshould be repre:^entat Iveb 1 rom the com- 
puter iaclllty management, lar^e academic Ubers, 
tttc interr.ai audit orb, tlie legal staft and from 
' o.i* tt ot the functional areas (such ab the bursar, 
ulni^^lon^. ^aitce, scheduling, t Inane ial aid, . 
lit .) t uiC currently use tlie computer or intend 
t.» Use It in the tuture. Each of these repre- 
•*tniatlvet> should have a clear underbtanding of 
tiiK intcTnation "^.eeds and rebpon^ibilities of the 
gr'>up that tUv'v reprei^ent. The audltorb should 
h«' ax'a liable to recommend proper control proce- 
(hiroH while tae legal representative bhould be re- 
"^pv>nslble tor lUburing tiiat privacy lawb are com-. 
:^lied with. 

Once tha' the team has been abbcmbled, it 
V.1U be neceb^>ary to absess the ribk environment 
ctiat ttie t icility and ttb ubers are operating in, 
a- v-eil as an ebtimate made ot probabilities that 
ther>e rJJsks vili occur. This is a laborious and 
dititcult task, but a very necebsary function-. 

Eaoh ciiam member nubt attempt to enumerate all 
pif^.ibU' rli»ks that might occur in their depart- 
T»'nt> and aiisc-*> a probability rating to that 
occurrence, to develop this libt and its associ- 
jted probability ratings* vany dlfterent types of 
'^ue^tlon^ night be asked. Some exanpleb are: 1) 
}io'^ Tuiny people have ace* ..:* to tne data tlleb/; 
J> ih> Ctie'^e Hies contain monetary or personal in- 
I .^rnat l»'n.* ; Of vhaC Vriliie arc thebO data 

Hle> and programs to other* .'; and 4) Arc com- 
pTUer-r»\sldent data liletJ and programs adequate- 
l\ h^cked-up.' <.uidelineb tor developing appro- 
priate qTiestlonb van be found in Van l<ibbel'b 
i . rpnt er_S*'ouT ttjy; Management and Krauss' SAFL: 
<\[i^nril V Aud i t_jnd Fi_e_l,d Eva 1 ua 1 1 on . 

The rlbk analyslb it also diUlcult be- 
i au^e there is no defined stopping point. 
« teariiv, new rtbkb will always be turning up. 
it Is neoesbary, then, to uncover as many risks 
po.slbie and to allow lor tuture admendments 
vhen new ri>ks appear. 

The estimation ot occurrence probabilities 
Is ^'ery dirticult. However, it has been bald 
that extremely rough subjective estimates are 
adequate when objective estimates are unavall- 
a!»lo.*^ A method for expressing these probabil- 
ities Is to determine how trequently the risk 
night Occur. Martin suggests a scale ranging 
I r'^m'VlrtuaUy impossible" to "might happen ttn 
times a day/'"^^ 

Alter ttie toim has uncovered all possible 
risks and the occurrence probability assoda- 
t#'d with each risk, it i.^ necessarv to deter- 
nin-' eKp'Wure costs, laih risk ha-i a tost a-^so- 

1 il»'J vtlh U stiould the event oc<ur; the uni- 
v»»rHitv will sijtt»'r some monetary dam/ige and/or 



bome other lobS in ternb o*^ time or other incov- 
vience tliat should be converted into a dollar <i- 
mount . 

Thebe costs are tlien multiplied by the occur- 
rence probability to determine an exposure cost for 
eacli risk. Therefore, what has been developed is a 
weighted cost for each possible risk. The exposure 
costs will clarify whicii risks should be most im- 
portant to protect against and will often surprise 
you, For example, a fire that might cause $250,000 
damage could have a lower exposure cost than a daca^ 
error that occurs ten times a day and costs five 
dollars to correct. 

These expobure costs should be rank ordered i 
with the highest exposure cost first, From this 
list the security team can determine which secur- 
ity measures to institute. However, each security 
measure must be proven to be cost effective before 
it is installed. In orher words, the cost of in- 
stalling the measure must be less than the expo- 
sure costs. In addition, a number of other conbid- 
erations must be included rather tlian just the se- 
curity measure's cost-ef f ect ivenes$. \ 

First, most security measures do not reduce 
the occurrence probability to zero. Therefore, it 
ib necebsary to compare the r*2duction in exposure 
cost, rather tlian tlie exposure cost, against the 
installation costs of the security measure. 

Secondly, many security measures will reduce 
the occurrence probabilities of more than one risk. 
IChile a particular measure might not be cost-effec- 
tive for one risk, when the reductions In exposure 
costs of all risks that this security measure af- 
reets are summed, it ould become cost-effective. 

Thirdly, some security measures will have to 
be installed regardless of cost considerations. 
For example, privacy legislation, at both tlie state 
and federal level as well as institutional poli- 
cies might require that certain security measureb 
be installed. Failure to do so could result in a 
violation of a law and, quite likely, significant 
embarrassment to the institution. 

Given the exposure costs and these considera- 
tions, Che becurity meabures to be installed sliould 
be selected. As a limited budget is likely to be 
allocated to security, not all of the security 
measures will be installed, Tiie te«in should select 
those security measures to be Installed and proceed 
with their installation. 

Periodically, the plan should be reviewed. 
The review should Include burprlse audics to decer- 
mine if tihe security measures are vjorking. In ad- 
dition, each risk originally uncovered, but not 
protected agahibt, should be re* analyzed Co dec er- 
mine if iCs appropriate security measure is now 
cost-effective or iC additional funds have been 
provided Co increase the security level. Final- 
due to changes in laws, applications, or equipment, 
new rlskb might be uncovered which must be analyzea 
to determine If security measures should be in- 
stalled. 

VI. CONCLUSIONS: Thic paper has presented a very 
general overview of problems ot bccuritv and pri- 
vacy in universities and colleges. Volumes could 
be written about security and privacy in education- 
al environments. It has been the intention of this 
paper, however, to identify the problem and of tor 
general guidelines to aid in developing a solution 
to ''iec<i*"lly and prlva<.y pro!»lems. 

The situation Is Intensifying. More people 
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who do noc have coiaputcr backgrounds fear chat che 
compucer id a cool tor an invasion of cheir privacy 
and this Cear appears Co be increasing as we approach 

I'rXvursft It'b and cullegei> mu^t not look llghcly 
ac these problems. They Hiusc be willing Co commie 
signiticanC resources Co solving these problems or 
thev could find thesis elves in an embarrassing sicu- 
aclon. 
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V^^TK\'^T: This paper explores the concept ot integration in Admini strati v<' Data Processing in 
hi(K<iti'^u. T\w various option; currently available for achieving integration are JivScusscJ, and a 

*. I" ij['|'r )a<-U is propose ! as the onlv method ot attaining "true** inte>;rjLton. Both advantaj^^e*; 
111 J U >'i Iv.Tit i^^o » ot thv DBMS approach are presented. 



TUr '* I «'tiutTt>U ilv ^ovcnont'* in education 
ha* ro-iilt<'i i,\ ovor-iricreasiiig lenands tor 
bt'tt«»r "'lau'ik;!' u'ut ixU ornat Ion" pertaining to 
tlu' -^po rati on OA altnost all tvpe> ot educational 
I rist 4 t»itt»>iis. Mo^,t, ot thvsc demand* have co'ne 
ito\ outsi ie the institutions thofftse I ves; Irom 
local ftovorotn>^ boards, stale coordinating 
^ji^oav^ie .| iril, ot coursei the federal s^ovornTient . 
\t th»' sa .e ti'Tic, educational ailmlnlstrators 
hav.» beon tacM vlth increasingly difficult 
triternal resiour^o allocation questions and, in 
lan', ca>«^^i have turned to 'VtoU^ra management 
trchriiim's'* tor their solution. \s a result, 
thrro i. a lanitc^t nee! tor nore and better 
rvaliittvo lata to mprove both the Internal 
operation .>t the institution aad its capability 
to respon 1 t'^ irUor^tat ion requests tro-i, e.^:- 
t.-rnal a^oncie-,. 

f ' 1 l ir.'r evr.i.rit, these prt^^sures !iavo 
"ilh'd abetted** bv i!ie availabllit. 
o* ever-nore sophisticated computer i, Ted tools 
J or ^auai3;e^ent • "JUS," "on-line sv,tens" and 
"lata Nase" are all taniliar phrases to th«> 
.'lu 'itioml idiUni straior ot today. Tn manv 
1,1'., it as tho^jj^h tlie Mere existence 

■ )j Mio j_^i£3bnjjj; to produce lare,e quantities 
of computerize! report^j has been a more relevant 
tact«u* in the decision to implcncnt a compute r- 
j[ I ,vUi>'n, than the actual need for the 
lut oir,iaH 'Ml to b«« pr<>lu!.el. '.Whether thi > is 
t rur or n«'t , aln''>>t all e liiuatioaal adiUnls- 
♦ rat<^r . t^la^ liave had so«ne experience vlth 

fr >nlc hita processlnvt (U onlv as a 
trijstrafel u^er) and oo^ipui erl/,e I aduja*- 
irative intornatlon svstens, 

fh» Concept f>t Inte>^ration 

.J!..>r«' doo > the concept ot 'HntetiraMon" 
♦•at.-r t^to tiiv lanav'*'- .ent inlornatl'ni picture? 
I r a f h♦•<>r,'^i ( al standpoint, tlie concept 
I . a ' eniral i wu»» in the appUcati'^'n oi 
\ana»;«' lent rhfor'. f<> f.he prob|«"n . ot nan^ii^^^- 
-\»'rir in rhe i.dn' i?J'nial ^etrlnv^. \ recent 



article In the Chronicle of Higher Education 
highlighted the energenco of such applications 
In post-secondai^y institutions, beginning with 
the f>tatoment that 'Vsophi sticated corporate 
style management systems,!' using electronic 
computers and "space age" data processing 
techniques "are rapidly becotping standard equip- 
ment on the American campus. The "systems 
approach" to management alluded to here Is 
based on a concept of the organization as a 
">;hole," i;lth the relative Importance ol the 
various sub-units being determined on the basis 
of the lunctional relationships ol each systern 
co'nponent to each other and to the whole. 
Obviously, In a management approach based on 
this type ol theory integration is an essential 
concept, as educational sub-systems are vieisred 
not as separate and distinct trom one another 
but more In terms ot their contribution to the 
total well-being ot the institution. 

C*rom a practical standpoint, whether or 
not the ctlucational administrator is ver'^cd in 
management theory, he is detinltelv auaie.ot 
the pressures that exist for data which cross 
sub-system boundaries. Federal reports, pro- 
gram evaluation data and information to support 
Internal cost-al location declslonsi all require 
integrated data at one level or another. For 
example, analysis of instructional costs is 
possible onlv it vou can ettectivcly relate 
Intonnatlon on students, t acuity, programs and 
monetary and physical resources. 

Inte^sration: The Mternatlves 

What are the alternatives for achieving 
integration in administrative data systems? 
At a broad, conceptual Icveli there appears 
to be four basic options; (tliesc will -almost 
certainly overlap in actual practice): (I) a 
default option, (2) the "coordinate*! tile" 
option, ()) the "distributed processing" 
option I and (4) the "data base" option. 
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The obvious ".UMaulc" option Is depicted 
la Flf^urc I. This Is the situation vhere 
little or no intoRration exists between the 
"operational," or "transaction oriented," 
data systems in Che institution. Separate 
proceisinR and tile systems have evolved 
tor students*, tinances, personnel and 
physical plant, each one in virtual isolation 
tr«rn the others. This nean> that the only 
alternative that exist; lor correlating 
data from the ditterent sub- systems is 
"manual massage." Practical experience 
iro-n an id^iinistrative point ot vicv 
at Urn > that manual mas>aRe is "alive and 
-^ell" and, to some dej^ree, '>?i 1 1 undoubtedly 
live on torever. For example, the Ottlce 
oi Inititurional Studies at \ri7.0na .State 
!fiuver'>ltv C\S'0 is currently laced vith 
the prospect ^t c^nUderahlo fuanual effort 
in brin^;inK together ftor cost analysis 
purposes) t acuity data th^t are presently 
scattered among lour ba^ic systems; 
"position control," the academic vice 
preU<lents« taculty llle, the payroll 
master tile, and the master course tile. 
It is almost impossible to describe the 
amount ot manual ettort tluit is some- 
Limo'i required to pull toj»other accurate, 
t imply data fcrom tour separate systems 
which wore each desij?ne<! with a distinct 
purpose in mind. 

Tlie basic option lor achieving 
inr.ev^ratlon in rh.> data proce . slnji*, shop 
1 5 \ho technique ot "c«^ordinQted 1 1 proces^- 
Inj;" (see Figure Here, intejiration is 

accomplished chrou>ih "cross-walk programming," 



the creation of "extract flics" ot selected 
data elements trom operat:ional systems, and 
other similar techniques. For example, as 
a possible interim solution to the ASU faculty 
data problem mentioned above, <\dministratlvc 
Systems and Programming personnel may develop 
without changing the basic operational systems 
in any way the necessary software to create 
and maintain a new "personnel history file" 
which extracts data from all four operational 
systems. Unfortunately, data processing 
technicians are well aware of the complexities 
and problems associated with this type ot 
procedure, especially where standardized 
assumptions and data element definitions are 
lacking. Data/File Management System soft- 
ware (not to be contused with Data Base 
Management Systems, te be discussed later) 
such as Inlormatlcs* MARK IV, can go a long 
way toward facilitating correlation ot data In 
a basically non-integrated environment; how- 
ever, standard "keys" for cross-referencing 
<lat:a must be present in the existing files, 
or added later -- perhaps at considerable 
expense. Because this method of achieving 
system integration is necessarily "alter the 
tact," there will almost always be deflcicncie 
ol one type or another In the results. 

A new bandwagon which offers an option 
tor Integrating with a different t^Hst Is 
"distributed processing." The development 
ot economical Intelligent terminals, com- 
patible mini-computer systems, key-to-disc 
hardware, .in<l specialised "tura-W»v" syste'^is 
have already had substantial impact on 
traditional systems d<^slgn concepts. I'or 
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o^va'^'pl*^, a v^oatr-il i i-o.'pun^^U opo ration 
•1% <^ni c iKt' "rule" lor dati entry ac \SV. 
I'»n;f U^vpunch Tiachinos have been roplacel 
vith !'N'IV\C kev-Lo-il'JC equLp-nenc, inclufl- 
iMi; " Ustributod" tev stations tor direct 
inp'jt ot transactions in iho universitv 
p'lr^ha^i'i;:; (ioparr^ent. \lso, ncv e^iiiip- 
•'iMit fjas boon p'irc!Msod tor universitv 
cas!iiors ';hich includes a built-in mini- 
v*^"iputor (and rando-^ access storaj^e) tliat 
v'-ill intortaco with the main tinancial 
svst^»n at the central site. The Imp Heat ion 
i ^ » It'ir r iiit , a> U >trib<ttod procos'^ln^ 
>.im * pc ^ i^o^ono v'l de >prea(| , a new level 
>t "hard :ar»* k>prn lout" integration ';in 
K*>l\^nol into ,peciali/,ed subsv^tcn*) 
that "t lU" to" or "toed" one another at 
lfrirrf>»? lovol. ot Interaction (see 
t^-ir. O. 

The iLnal option is the development ot 
an "iai i^ciratti I lata base" through the use 
>>t iitA base '^ana^o^ient system (DJiMS) sott- 
.an«. -lorciallv available DBMS packa^e^^^ 

ifi hid.* ror\i., n>M'>, system :^ooo, oms iioo, 

\i)\B\S, and IMS. Persons interested in 
cA'-tpar^tl v<» evaluations ot these pacKa)tj;e^ 
sh'^nl I rotor to Datapro* s "Buver*s Guide 
to Data BaSf Mana^tericnt^^y^Ccras ," and a 
n'cont article bv Koss. Essentially, 
a DBMS pa<,l a^e tacllitates non-redundant 
"appllrati on-lndopendent" data storage 
'trli lata ol»>m»'nts linked together In 
1 virietv ot hierarchical or nef-Jork 
(.haln<'l) r<' lat lofishlps. To over-slmpU i v , 
In.^Mad o! lat^ inputs Ir^rn dlltorcnt 
{^mttionil iroas ;if.hln the institution 
t>»»iru'. ted into phvslcallv separate tape 
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various departments are fanneled through care- 
fully controlled maintenance procedures into 
a single mass storage "tile" (see Figure 4). 
Theoretically, the data elements stored in 
the resulting centralized data base may be 
linked in an intinite variety ot '^ravs to 
produce required reports. 

It is the opinion ot the author that the 
OHMS approach to information systems develop- 
ment, represents the only "true" integrated 
approach to administrative data processing. 
Integrated systems based on the coordinated 
tile or distributed processing approaches 
are much more likely to result ia systems 
that are too "application oriented" (i.e., 
developed v'ithout regard to an overall 
design tor the organization as a whole) and 
integrated atter the tact, it at all. 

The centralized data base approach !»as 
been considered by many in tlie past to b^- too 
expensive and complicated to be able to 
implement et fectively. However, sot t varc 
sales statistics indicate that more and more 
organl^satiorts are turning to DBMS tor the 
solution to their management information 
problems and Datapro reports a^generally 
high degree of user satisfaction uith the 
various "major" packages. Software with DliMS 
capabilities is already available for oome o| 
the medium size hardware systems, and the 
trade journals report that work is progrssing 
on packages that will make this capability 
available to mini-computer based configurations. 
In the words ot one writer, the current interost 
in the DBMS approach represents "perhaps the 
groundswoll ot a new era in which the standard 
net hod o| co'^puraiion be data basod data 
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ii'h: report loaUine^, ani titat 
ra «i«'r re .pcnse, "n oan't be 'h>fu».'* 
tlfi^ lafUT .tate'ietit r i 1 .ar- 
nlTr iata eieuenls exi stunt t -o 
^ '.'ere leUnc^I <;o'nou"hac Jit terefitlv 
e, re juirc a rtas^^ive "lookup" or 

table lor a llnlup to be possible, 
at there are currently tour 
s oi buil'Unj\ ami rooa co<los in 
pu>; obviously, you are j^oUu*. to 
blens it v*">u require tntor tatlon 
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to produce space utill/,arion 
ith non-coripatlblc data el omen L 



Disadvantages ot the I>BM$ Vpproach 

'/hat are sone ot tlio <U^advatitaKes or 
U-'^i tat ions oi the OBMS-based it»ier>rated intom- 
arion system con<.ept? for one thiti^», the 
diversity ot intori'\ation needed to tuUiU 
toleral report reqtu regents, internal needs, and 
^.tato and local i^overnin^ board rcquesti>, lic- 
tates that the data ha.>e - 'lH be continual Ty • 
evolving or doticient in sone respect. This 
neans that the syste'n mist be des'fgne I .^ith 
e.xtrene tlextbllit\ and responsiveness In -nin<l. 
flo/ever, this is a problem that Is shared to 
so le os'tent by all computeri/.ed tnlornatlon 
s> stems, and, ot tha possible options, the DHMS 
apprfvach appears to otter the most probabilitv 
ot success, rhls is particularly true it some 
t>pe ot wnerali.^ei roport-^'ritinfi capability 
is developed in con|unctlon v'ith the data base, 
ffnt-^rt 'irnti'lv , oil habit are !iard to breal , 
an 1 t les'istaUtv is ^till an elusive fxo'il in 
>an\ irist ance >. 

\ HasU li 'citation ^t intr^j:ratel intor i- 
irl»m , osteins thai is ot)vious th H it is oitm 
overlooi-el, is that a OKMS-bascd sy-aeu (like 
all c onputer I xod ^vstens) -.'111 deal on!\ srith 
c«M'tain kinds o| decision inlor^nat ion. (^n- 
i^ntunatelv, tlu* benelits ot the **t«^taU\" 
i nt»»^'.rated iitorriation svsten haw otten been 
oversold to adrunlstrators oy the technician % 
involve I; the> liave >tatod on occasion f tat the 
ti rushed system vill provide "alt" ot lUc 
Intonation tiie a I' »ini ^trat or needv to ^ake 
bett<»r hnl^ions. Fhey lori^et tha? thi-re ir^* i 
variety oi inputs into any i^lven led >ion .itu- 
ation i.e., tormal vs. intonial, quantitative 
e.. "jual tltative and ob|'*ctive vs. subji^otivo. 
,oMpuferi/ei lata tends to be tormal, nuantita- 
tive ml objective — "hich may be the lea .t 
relevant tvpe ot »nput to an administrator in 
a real- lite probleu sitJjatlon. Furtht-raore , 
•'Ver'.ono J no (or sliould Kno;), certain t'vpe;, 

tira are much ntore amenable to pr«vesslnj: 
via aut^^'tated systems than otliorsJ In their 
bool ori "decislon-intormation svste?Tis" In 
. !nvi?ion, \nlre': antl Molr Include the tollo 'uu', 
' liwU "di iclalmer'* vhlch shouM be penLoHcallv 
rt Vie .od by every indlvldtial Involve I mi 
idmirM' .rratfve svsti»ms <levelopme«u , md par- 
fn.ularlv ot the "totally intee^rated" varlerv; 

"fJi.- or lar f -n* . • je-^ , thv 

i i \ be d) U » .e i Ml f hi . t)n,, f I I 

^ per* Un priiarily to the quanf i t it i v*- 
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Intormatton necessary tor an oJucatlonal 
organization to pursue its purpoj»e*i 
^iuccesstul ly . The total Intonnatlon 
system required for such an organization 
necessarily involves much nore than 
just those te',>.' aspects that can be 
relegated to numbers or alphanumeric * 
Je-^criptors. The qualitative aspects, 
including the feelings, intuitions, and 
emotions that are quite relevant to the 
activity ot any organization oi man, 
are not discussed not because they 
are unnecessary, but because thev are 
beyond the scope ot this treatise. It 
is important tor the reader to recognize, 
theretore, that tlie information system 
as described herein is merely a part of 
the total requisite information systems 
tor ap organization. . .Furthermore, 
tho intormation system will use only 
some aspects of the recorded data base 
loc'jmontation commonly tound in an 
i^rv^aui nation. It will confine itself 
to tlu' collection, manipulation, and 
use ot intormation that is amenable 
to processing via automated systems." 

The 'nain cost disadvantages ot a DBMS 
based svstom are generally related to: (1) the 
cost ot the package itself, (2") the tact that 
such sv stems are mass storage based and (3) in- 
crea,->ed processiug overhead (e.g., increased 
GPU-time consumed and CORE storage require- 
ments). Unfortunately, it is very difficult 
to derive any usetul generalisations tor cost- 
evalu.itiun purposes because system configur- 
ations, expertise and needs vary so much from 
organization to organization. Por example, 
the cost of the various DBMS packages might 
see'n relativel) simple to compare; in actuality, 
iittercnces in Individual capabilities and 
pricing options makes tliis a very difficult 
area to evaluate. On the other hand, at 
k'^I^ (since the central computer is a UNIVAC 
lllO and l'NIV\C provides its software 'Uree" 
as part ot a '^bundled'* agreement) DMS-llOO 
'/as Acquired without any direct cost for the 
^ott'^are ii'U»lt . 

The tact that a DBMS sV>,tcm is generally mass 
storage-based and may make increased processing 
deman<ls is al'»o a dlfJiciilt area to evaluate. 
For one thing, there almost certainly '^iH he 
cct tradootts it a new system i^ designed to 
replace older, more ineiticient syst,em.s. Also, 
it is very difficult to obtain re,ili"»J-ic 
perlormance data tor purposes of cost coniparison 
(oven it some type ot benclimark testing is 
done) because a good approximation of the final 
system in operation is pragmatically impossible 
to achieve. Because of the difficulties 
enumerated here, the final decision as to 
whether a DBMS approach vi 1 1 be cost- 
ettective in a particular situation will 
probably be based on a '•best-guess'* estimate 
oi incremental cost (i.e., "how much more vill 
it cost over cither possible alternatives" — 
InclMdlng maintaining the' si nt^s quo) vs. how 
much the expected bene tits to be d«n'ived .iro 
likely to be '^orth to the institution. 



The tin^l disadvantage of a DBMS-based 
integrated information system centers around the 
fact that development of such a system constitutes 
a commitment to a radically different philosophy 
of data processing than the one to which people 
have generally become accustomed. As was noted 
earlier, standard data definitions are required. 
This means that administrators and user personnel 
t/ith different expectations of how the system 
should ultimately serve their needs must come 
to agreement on mutually useful data definitions* 
Similarly, individual sub-systems cannot be 
developed tn isolation of one another and still 
benefit from the advantages of the data base 
approach. Programmers must adjust to a new 
environment in which programs are "data 
independent" and must adhere to established 
standards which they may consider to be rigid 
and constricting. 

Conclusion > 

Of course, the ultimate goal of integrated 
information system development regardless ot* the 
approach taken Is to improve the capability of 
data processing to serve the Information needs 
of administrators. As always, this requires 
that system development proceed In a user 
oriented (as opposed to "technology oriented") 
mode for the effort to bo successful. This Ls 
especially true In tlie Integrated system 
environment where programmers and analysts must 
be certain that data elements are defined, 
collected, stored, maintained and accessed In 
such a way that the needs of a variety of users 
(at a variety of levels within the organization) 
may be met through the, use of the same basic 
resource. The development of a '*truly 
Integrated" administrative system will be a 
challenging and In many cases frustrating, 
experience. However, the increased responsive- 
ness which can result if the effort Is successful 
should be well worth the time and effort. 
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ABSTHACT: A very successful library circulation ijystem has been implemented without 
>P»'rMl ♦»«}uipment and with nec}li*^ible conversion costs. The only machine readable data 
• »lem*'ats re*juired are patron files and Library of Congr^sss call numbers which are 
^'oiU>ot*-"i as circulation takes place thus spreading conversion over time and focusing 
on the mt^;it active part of the collection first. Patron files require only I.D. number, 
name and address. Even mini>nai batch configurations can support daily circulation rates 
ranguii} tt«»m 200 tc» 2,000 t 'ansactions . Measures of success include cost information, 
b<?netits ttum circulation sttitistics, and patron acceptance as suggested by a sudden 
circulation increase. . 



Automated circulation systems for 
college libraries do not necessarily 
xeguire the expenditure of huge sums of 
money. The Library at California Poly- 
technic State University, San Luis Obispo, 
ha:^ implemented a powerful yet simple and 
v*>iy cost etfective computer-based circu- 
l,^^lon system. It allows for the quick 
and *Msy chocking out of books while still 
capturing all the information required to 
handle overdue processing and to generate 
management reports which reveal the usage 
patterns of library patrons and other 
»is»'tul data. It was implemented without 
purchasing t^pecial equipment and without 
th»' massive conversion effort so often 
required for sophisticated referencing 
.lud extensive auto!T>ated circulatiori 
ir/sf ems . 

When this system was conceived in 
lite rj70, the circulation oi books was 
I azowjng probU^m. There were about 
ten thousand sUiderUs at the university 
\i th^^t time, and circulation figures 
were approaching fifteen thousand cir- 
cu In ions per months With the necessity 
for record! n<j the charge out and return 
ot each book plus the special handling 
assor'iated with more than five percent 
r*' paring overdue processing, considerably 
in ««.<«*e ;s ol thirty thousand transactions 
p»»r nu>n»h were required, ^irowth of the 
lau varsity was <^'ontinuing (Wf» are approach- 
ing tiKeori ihotisand sttidents now), and 

wr*" inxious to improve the effi.'iency 
'ft otir <^ircui<Uion procedures. 



At the time, our circulation proce- 
dures were entirely manual. Borrowers 
were asked to print their name and address. 
The book's Library of Congress (L.C.) 
number, the author, and title of the book 
and sign for it. All of this was recorded 
for each book checked out on a McBee card. 
The cards were accumulated and notched 
to indicate due date, tallcyed by major 
classil icat ion to provide minimal circu- 
lation statistics and filed in L.C. number 
sequence. Book returns involved Si»arching 
the card file for the charge card, remov- 
ing the card, and reshelvmg the book. 

Periodically the files of McBee cards 
were "needled" to locate overdue books. 
The shelves were searched for any suspected 
overdue books to avoid sending erroneous | 
overdue notices. For those not located, i 
the McBee cards were Xeroxed, th(j name ' 
and address was typed on envelopes and the 
XeroK copy of the McBee card mailed as an 
overdue notice. The original card was 
notched <igain to indicate that the notice 
had been sent and refiled. If it was 
subsecjuent ly noted during the processing ' 
that two previous notices had been sent, 
a bill was prepared and mailed to the user. 

This was a very standard system and 
some varient of that system continues in 
use at a great many libraries. While 
improved efficiency was clearly one of 
our <joals, there were others of equal 
importance. The <unount of informal ion 
the borrower was required to record was 
fairly extensive and quite t ime-consuminq. 
Students needing several books for a short 
time, perhaps only over night, were 
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tiujjtratod wiMi t h«' niMMi to record so 
much r'.*potitiVi* mlonnation and inevitably 
noatncss and readability suff'jred by tht- 
tme thoy r*-*iGhed the fourth or litth 
oarJ, This was, of course, the reasori 
tor typin? name and address on elnvo lopes 
for ovarii** notification. Keducm^i the 
ui»er "ftort was considered an important 
joal for improving user rol<itions. Another 
tioal was to imfjrove the circulation sta- 
tistics. This was particularly important 
because wo are a somewhat specialized 
t'oly technic university in a larqo state 
iifu '-crra ty system. A great many plans 
tor statt*wide library systems could have 
S"ru>u:; ump.iv^t on the nature of our 
col lect i^^ns, and reliable circulation 
infornatiun m considerable detail was 
revniir*'d tu evaluate the effectiveness 

A^ * r.' beginninq, it was clear that 
all t Jji J h'ntifymj information used 
iti th»' r ''u lat lor* <>l books already 
*'Vi in /.ome torm. The number of 

data *-l«!T^enf act\ially re(pu red is quite 
t^miH, n»^*'d»>d only the users KKnti- 

tJLciti'.>n, the book identification and the 
itie dit»', v;ith the earlier system, the 

i-'-guired to record both his own 
jn<i th>- i)'->f>K's identification for each 
b'N>k borrowed. The library verified that 
t!it . >rirat by reterence to the book 
ils»_-lf ini the user's I.D. card and 
ad iod tht- duo date. In more than 90 
p«uc*-'it »i f ft*' ci rcu 1 Jt ions, th<? id»*rui- 
I y i n-j ui t 'n Ma 1 1 on wa s neve r used ! It 
VV4J *aly u'?«^i when overdue notices had 
i'j b" s^nt. Ideally, then, we should 
nr-t' r,r.iy r*>('orde<I i denti I'y int| mtorma- 
ticui bookii which would become overdue, 
t nr f fr t tuMt.'iy , of course, wo had no way 
to pr'^Ji',"t which books those would be. 
{♦ did poK'nt out, howevtn , that m 
pimnmu (i d i ba.->c ^or impU'mentat ion 
liriit»'J • -luipmerit conr * ^ irat ions , we 
v;'>'tbi j^\n\ to avoid r»'cordinc? all id^-n- 
♦ip/m? mtormation for t-a^'h transaction 
and substitute: key*^ instead. We needed 
>nly a anji Vi*- code key for each book and 
»-a.-h I ibr iry p itron. 

irif >* T s rt'i r*' r«''pui«*d to show ari 
id**nt It ic it K'H card durinj t h«» t'ht*^'kout 
pro'*.>.,s. That card contain*.'d, m <»ur 
«:is«', 1 ;"o(nal Security Number which 
s<-jv»-vJ I.- a urn |ae i d^uit 1 f ic Jt loh k»'y tor 
tK'ulty, otaff, and fjtudents. The 

• Mrlfr "p"rman«--nt stxident number" was 
»\pMll/ iC'*»'ptablt* as ionq as it was 
aui-pj" Hid k'^yed to fil<>s providing a 
m*?.. >ri:d«'t»' identi t wat ion of th»> 

b >r J ■ 'A* r , .i'ich fii«^s with rocorcJs 

)nt r.n»r*u itan'»^ and addr^'S--; w<^rt: alriMdy 
t%iila4'' m rr'ac'iurj'^ ieadabJ«» iorm at 
Mi» ."'/mpiit'^r '""tit*')! . In order to r<'duo»-^ 

• I J" ^Ji!«', \u *']:*t v^i of f h<^ 'tud«»nt 

I T J \ lU'^ ti\d th«* pft >i\A*^i n I' ' 

N^ntunmi only ♦ h*^ n»»ci,j,Miy 



information for the ma il mcj ot overdue 
notices. This information can be com- 
pacted into 40 characters or less and 
even a tairly jood -sizi.'d col le<]e or 
university should be able to fit the 
entire patron file into a small seqment 
of a disk pack or tape. Available files 
usually contain additional information 
such as class level, ma] or, aqe, sex, 
and grade point average. While w<? were 
very mteresteci in usinq these data 
elements to gam insight into library 
circulation patterns, we elected not to^ 
include them in the patron file since 
reference for statistical study would be 
rather infrequent. Our intention was to 
search the patron file using borrower 
identification number as a key to obtain 
only the information needed to prepare an 
overdue notice. 

The author an<i title and the Library 
of Congress number are customarily used 
for book identification. The b.C. number 
16 unique and makes the author and title 
redundant although admittedly they are 
a great convenience. Although it is a 
very clumsy code from the standpoint of 
data processmcj, L.C. number was already 
available on practically every book m 
the collection, and of special importance 
was the fact that its use required no 
retraining of library personnel. If your 
library uses an ascension number (a 
sequential number incremented whenever 
a new book is purchased) it may be used 
m place of the b.C, number. It is easier 
from a computer processing point of view, 
but you may lose the statistical data 
concerning the subject areas of the cir- 
culated books. The only recjuirement for 
the book identitication key is that it be 
unique and tie back to a card catalo<| or 
shelf list description of the book, there- 
fore, a Dewey Decimal .s'ystem numb»>r could 
also serve as the identifier. 

Our circulation file was to consist of only 
three elements, (A foxirth element indi- 
cating borrows* r status, i.e, faculty, staff, 
or student, via a smqle th^Jt co<lf was 
also included to ><iCC(;minodate pol ley differ- 
ences m overdue processmq.) The user 
I,D. number was <ivailable from the user's 
I.D, card at the time ot circulation and 
when needed, the rest oi the identification 
could be located m the machine readable 
tiles already available using this access 
key. The due date was determined <it the 
time ot cir^Hjlation and couki be added to 
the transaction record by any convenient 
means. The bo( k identification was avail- 
able on the boor but no machine readable 
file consisting of the book identification 
Itself or the more descriptive author and 
title mformat ion was available, our 
next problem was to find a means for estab- 
lish in<i such a descriptive tile or alt(>r- 
natively to find a w<»y to get alonq without 
i» . 
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How much time and how much cost would 
involved if wo wore to start from 
scratch and develop a machine readable 
bjMk identification file? The circulat- 
itil coll'ction was in excess of one quarter 
rniliio.n volumes, and we knew intuitively 
that capturing even a minimal amount of 
descriptive information on that many 
holdmtjs would be a monumental task. At 
that pOi.nt, wo turned to the literature 
in ijoarch of library conversion cost 
v.stimates. DeGennaro (1) noted m 1970 
that: 

"Whilo experience has shown mass 
conversion (of shelt list) to be 
technically feasible at this time, 
^Lt has also demonstrated that the 
f'o.it IS extremely hiqh — m a 
X in j*' of one to two dollars per 
on try." 

Ai» »'aili*'r work edited by father (2) 

m ri^»0 indicated more specifically that: 

"The total cost per entry of the 
tour alternatives ranged from a high 
ot $1.B7 to a low of $1.51. . . 
with 94 percent of the cost ascrib- 
able to manpower and six percent 
to rrachine costs." 

k-.'hilf th«*so standards contempleted the 
capt a of substantially more information 
than would be needed for circulation 
v*ion»', It was very clear to us that the 
*' >st'j were beyond our meager means. ViQ 
• :<pIor«»d two additional ideas. The 
tir^^t was simply to do without author and 
tttk' m machine readable form. The 
^t'cond and real key to rapid implemen- 
tation was the notion that collection of 
L.C. number m machine readable form could 
i iki' pl'ifo as the books in the collection 
if'tually circulated. We chose as a media 
for collection a standard conputer card 
to remain available with the book while 
on th** sht^lf and to serve as i human 
f'ld.ihW* tr iUi>aotiufi it»curd while the 
I. >oV. Wvi<j ui circulation. 

Th*^ :ibsence of the author and title 
information implied that a reference to 
the libriry catalog file would be required 
/jh»Mi iwi if this information was needed. 
r«>rtun it'-ly , this information can easily 
bt* add«»d to the system. When a computer 
iradabl*' book file is available, it can 

si>:irched m the same manner as the 
patron tile. That is, it can be searched 
by L,i\ number for author and title which 
cm th«»n bf' printed on overdue or recall 
noti^v's. rt price information is on this 
tilt*, th'Ti 1^ can be used for the prepar- 
it w»n ut bills. A printed list would 
il »o bo a^'ailable for use at the circula- 
Mon dosk immating tne need to go to 
th»» card catalog or a shelf list. 

nr. illy w»» woro '"onc^rned that an 
•"♦ rd io oi rotMlI nutico without authois 



or titles would cause difficulty, however, 
our experience has shown that the stimula- 
tion of memory triggered by an overdue 
notice usually makes turther description 
unnecessary. The patron does have the 
L.C. number and can determine which book 
IS being requested from that or from the 
due date stamped in the book. It is a 
rare exception when we have to refer to 
the catalog for author or title. 

The idea of maintaining circulation 
files without author and title was a hey 
Item of contention in the decision whether 
or not to implement this system. After 
nearly five years of operation, it is 
still an item of contention, but, as we 
shall discuss further, it is an observable 
fact that the system has operated success- 
Cully without such information. 



OPERATIONAL PROCEDURK 

The mechanics of the system are 
extremely simple and closely parallel the 
manual system it replaced. Since cards 
containing L.C. number were prepared as 
•the collection circulated, there were two 
situations depending on, whether or not the 
book had been circulated previously under 
the now system. Assuming it had, a card 
containing the L.C. number was stored in 
a pocket inside the book. The borrower 
removes the card, writes his identifica- 
tion number on it, and presents the card 
and book to the circulation desk together 
with his identification card. The clerk 
verifies the L.C. number on the book card 
by reference to the book, verifies the 
user identification by reference to the 
user**; I.D. card, stamps the due date m 
the took, and sets the card ma hatch 
with similar due dates to be processed at 
the computer center. 

The computer center keypunches the 
user identification directly mt ■> the book 
card. The book card was designed so that 
user identification would be clearly 
vibible with the card in the punch station 
of the keypunch. The keypunching of nine 
(or ten if borrower status is recorded) 
numeric digits is versr rapid. The cards 
ore mechanically sorted by L.C. number 
m preparacion for a computer run which 
will merge a new book card with the old 
and produce a circulation file containing 
the three required data elements for each 
book charged out. The pair of book cards 
(one with the user identification number 
and the due date and the other with only 
the L.C. number) are interpreted and 
returned to the library where they ari" 
filed until the book is returned, renewed, 
or recalled. 

When the book is returned, the two 
cards are removed from the file. The one 
with the us'^r'i? identification numbor Is^. 
sent to the computer center; the othei 
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IS placed m th«» book which is rosholvod. 
The computer center uses the returned cards 
to purge records from the circulation file. 
In this way, the circulation file contains 
only records for books still xn circula- 
tion. It the bopk is roturned late, the 
caid to be letarned is batched separately 
with others on which a "fine duo" is to 
be noted. lU ther than retainin«.j a cumula- 
tive file for fines due, reference is made 
to the user file, and a notice similar to 
an overdue notice is returned to the 
library 'or retention or disposition. 

When a book is renewed, the two 
cards are i «.'moved from the file and the 
user's number is writter* on the new card. 
A renewal indicator is noted on the card 
with a rubb«?r stamp and both cards qo to 
th»« t'<»mput«»r center. The computer center 
updat^'s tht* due date and produces a new 
book car {. The renewal indicator is only 
rui th»* b^-nefit of circulation statistics. 
A riHM U liot ICO could be generated by 
mdi^a^ir-j r»_'call on both cards (aqain a 
rubb'M .>t imp/ ind i.endinq the card with 
t h*» us*T*s identification number to the 
(•oinpit».»i i>_«nter, but usmq a patron file 
iistuiq manuailv seemed more convenient 
for this infrequent transaction. 

iod I. u ly , the circulation file is 
ije.trched by computer for overdue books. 
It a record is found with a past due date, 
the n'^^^IJf^i^ searches the user file for the 
Same ident I f A Csit ion number, uses the name 
and a<idr»?ss associated with it, and pro- 
duces an overdue notice or bilK A 
listmq nf L.C, numbers of overdue* books 
for a sti»'lf r>earch is also produced. 
The library staff, after verifying the 
hookV^ absence, mails the notice. 

If a book had never circulated pre- 
viously under the system, no book card 
would bo present so an initial one iS 
preparevl. Although the user could be 
ar»k»'d t(» d<> so, the field structure is a 
bit too m»»^v»y with L.C. number so the 
library cleri^^al staff records the L.C. 
number dar u* j checkout. Samples o{ the 
book caids are. shown as Figure 1. 
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The critical point with re<?ard to 
implementation is that no conversion of 
th»' libriry holdings was required. To 
b*'|in, we needed only three things: 

1. ThM user file extract from 
• s-<istin<i student and faculty 
: i{.-s, 

rh»' <"omputer processing programs, 
and 

U Th*> 'prmNwl <Mrd^ ami rnir.cel- 
i »n«MMiS Stlppli»\: to b»' 'Ks»^d. 



One of the authors prepared all ol the 
necessary computer programs including » 
those for the file extracts, prepared 
user documentation, and trained library, 
keypunch, and computer operations person- 
nel all m less uhan two man-months. 

Item one proved to be the most 
difficult. A campus conversion to Social 
Security number for student identifica- 
tion was incomplete at the tirre. The 
necessity for concatonating the several 
different and moderately incompatible 
personnel files into a single patron file 
was annoying rather than difficult. Addi- 
tional preparation was needed to provide 
identifying records for courtesy card 
holders, arrange lor interl ibrary loans , 
and accommodate internal transactions 
such as temporary removal to the mendery 
and the bindery. The file must bo 
restructured each quarter as students ir 
particular come and go. It is necessary 
to defer preparation of the file until 
after any changes of address detected 
during the university's registration have 
been processed and the files updated. 
However, this poses no serious delays 
since books checked out by new students 
would not bo due for two weeks or more 
anyway. 

The programs m item two wore very 
simple. They were developed in an evolu- 
tionary manner to a final state of reason- 
able efficiency and refinement. Kor 
implementation speed and simplicity, 
sequential file structures wore initially 
used. From time to time various modifi- 
cations transparent to the library have 
been incorporated m the interests of 
convenience and efficiency. Output 
formats of overdue notices and circulation 
lists printed occasionally on re<juest 
were refined considerably for mailing 
convenience and aesthetic purposes after 
the system was underway. Programs to 
accumulate circulation statistics were 
added shortly after initial implementation 
and a large file containing only the two 
letter L.C. prefix was retained with user 
I.D. and security precautions. This was 
subsequently used for a preliminary circu- 
lation study by extracting major, class 
level, and similar information from the 
student file, deleting I.D. number, com- 
pressing, and cross- tabula ting. 

Item three encompassed the preprinting 
of the cards illustrated, the purchase ol 
pockets and glue for inserting cards m 
the books, and the acquisition and arrange- 
ment of trays m the circulation area for 
the card file. In our case, no pockets 
were available m the book so they were 
added on reshelvmg following the first 
circulation thus handling this mechanical 
conversion in an evolutionary manner also. 

Noiji' ot t h'* abovi* i(«'ms wa:^ parttru- 
larly costly. The printed computer ^ards 
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LIBRARY BOOK CARD 

Cahfornia State Polytechnic College 
San Luis Obispo, California 



CAUL NUMBER 



1 □ Undergroduoie Siudenl 

2 □ Graduate Student 

3 ^ Academic Employees 

4 Staff 

5 n Courtesy Card Holder 

6 □ Ej<iension Student 



Your Nome/^ 



PS ^537 



YOKit Social Security Number 



1 Q Undtrgraduate Student 

2 Q Graduote Student 

3 Academic Employees 

4 □ Stoff 

5 □ Courtesy Cord Holder 

6 □ Extension Student 
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LIBRAr^^ BOOK CARD 



California State Polytechnic College 
San Luis Obispo, California 



Your Nome 



Sample Circulation Cards (First Tirr.o at Top) 
FIGURE 1 



cost S3.j10 per thousand less than the 
McBee cards previously used. Pockets and 
<jlue are a one-time cost of minor magni- 
tude and can be spread over several years. 
Although the initial time expended for 
programming costs was very small, the 
evolutionary development and program main- 
tenance has consumed approximately two 
weeks per year of programmer time. Key- 
punching of the first- time circulation 
cards is slow and variable since the card 
format with desirable L.C. number spacing 
is inconvenient for keypunch. For the 
first week or so nearly 100 percent of the 
circulations were " f i rst- time . " One 
month after start-up first-time circula- 
tions were down to percent, and with 
each succeeding month, it declined to 
roughly 65 percent, 42 percent, 34 percent. 



on down to' under ten percent within 18 
months. In operation the short numeric 
cards used in all circulations after the 
first are punched at speeds exceeding 
1,000 cards per hour average even by many 
of our inexperienced student keypunch 
operators. Sorting using a mechanical 
card sorter is a bit tedious and the 
operator must follow instructions for the 
intermingled alphabetic fields. We must 
also interpret the new book cards prepared. 
While all of our calculations indicate that 
the total time for 1,000 daily circulations 
should be little more than one hour, in 
practice, we find that it consumes nearly 
two and one half hours per day. We hire 
student assistants specifically for this 
daily processing thus keeping our total 
costs well under $150 per month. At 
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pr'.»sent, we art* usin^j an IBM 360/40 com- 
puter system operating under OS. For the 
entire fall quarter just completed, our 
processing time was under six hours or 
loss than one half hour per week. This 
includes time necessary for patron ftJe 
preparation and monthly circulation sta- 
tistical reports. 

Library circulation staff previously 
used the equivalent of two full- time people 
m the processing and handling of overdue 
transactions alono. There were modest 
Savings as a result of the system described 
here, but since the personnel involved 
also had many other duties and total 
circulation increased, no ma}or staff 
ravings m the library were clearly dis- - 
v'ornable. There were minor savings m 
-jupplies and Xerox costs. 

For <i library of such size, the costs 
viK^ro obviously very low, but what about 
b'jnofitr.? The system was clearly an 
rvorwh«*lnur'j success from the library 
user's point of view. The previous 
frustrations of identification recording 
v/ero eliminated. There was a marked 
increase m circulation statistics m the 
weeks immediately fcllowmg system imple- 
mentation. We hesitc*te to attribute the 
circulation increase to the system alone 
since irany confounding factor's were active 
simultaneously. User testimonial as noted 
by the library circulation sttff was 
uverwhelruingly favorable. There were 
^.modest improvements m accuracy particu- 
larly for the L.C. number recording, but 
• ♦^re was an offsetting loss of timeliness 
in addiess changes for borrowers. Cir- 
culation statistics were greatly improved, 
and we have yet to use the full potential 
of tht' statistical data accumulated as 
a n-'suit of circulation automation. 



ADVANTAnES A MD DXSAPVANTA(JC S 

Th'-' system offers many modest advan- 
ta^ie3 m op»*ration and enurmous advantages 
m impr»^mentation. Some particular 
advantages are: 

1, No library conversion of the 
circulating collection ii> 
r'*quired. 

\ No special data collection 
^^guipment is required in the 
library, 

^ Very minimal computing equipment 
including only facilities for 
k»»ypunch, sorting and interpreting 
of cards is required together 
* with very modes± computer file 

handling capabilities. (The 
authors determined that the; 
system could be easily implemen- 
\"{\ by 1 community <"olle.jf> with 
4,000 students and a small IBM 
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1130 configurition, ) 

4. Tho»*e are moderate reductions 
in library circulation staff 
time particularly for overdue 
processing. 

5. Operating expenses are extremely 
low, 

6. Accurate statistical information 
can be produced m a variety of 
forms with very little effort. 

7. There are additional opportunities 
for evolutio»"iary improvement of 
the system oy incorporating, for 
example, I.D, card readers and 
author/title book files. 

The only real disadvantage noted 
is the im^^ortant one revolving around 
the absence of author and title informa- 
tion. One previous use of the information 
was to correct errors m I..C. number 
recording and that need has been v, rtually 
eliminated. There have been a few other 
minor inconveniences that appear i'* almost 
any system. The only one that co.nes wO 
mind is that the hand filing of <:he cards 
is still required. Recently, we acquired 
a surplus collator and considered merging 
the outstanding circulation cards using 
that machine, but some books had been in 
circulation for very long periods of time 
and the cards had become quite tattered. 
An alternative merge procedure with a less 
sensitive machine was subsequently imple- 
mented. Temporary removal of the circu- 
lation information from the library to 
the computer center was an initial minor 
disadvantage that was overcome with careful 
scheduling of student personnel. 



EVOLUTI UNARY D KVKLOPMENT 

During the years the system has been 
operational on our campus, we have moved 
various components of t^e processing from 
machine to maciiine as matters of internal 
scheduling convenience. We ini tial ly 
punched and merged the new cards resulting 
from each circulation directly on our IBM 
36 0/4 C computer. That was the only suit- , 
able machine available at the time and 
certainly not ideally suited to the appli- 
cation. We sub.jequently acquired a 360/20 
us3d primarily as a remote 30b entry 
system to an off-campus computer, and 
transplanted the card punching and merging 
to that machine, retaining only the file 
maintenance on the 360/40. We expect 
to bo making a total conversion of batch 
systems in about two years and anticipate 
no serious conversion difficulties tor 
any typical batch system. 

The most important area of evolution- 
iry dov«^U>pmr-ni rela* 1 to thf» patron I.D« 
cards. When the system was conceived, the 
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campus wus? in Mi*' jf»i oci*^^^ of planning a 
plastic photo-idenli t loat ion <'ard. Wo 
implomentod tho system usin<.j only a paper 
card that was in effect a registration 
receipt. That proved wor able, but less 
than ideal. In fact, wo still ust- r*'qis- 
t rat ion receiptt> for new stad«. nto prioi 
to availability of their permarunt I.D. 
cards. We were able to rnntribut^^ to the 
design of the I.U. card and ar»ranged for 
embossed identification lettering and 
Hollerith punchin.q. It was our intent to 
use an I.D. cardreader m conjunction with 
the system. Once such a reader war. 
available, it would be possible to elim- 
inate thi' second card, which would be a 
major system improvement. We were 
precluded from taking that step by massive 
political problems. The problems stemmed 
from we 1 1- intended plans to provide an 
*'laborati' circulation system for statewide 
U'>»'. Many y»^ars later, that system is 
-uill on the drawing beards, but its 
planning .served to preclude our acquisi- 
tion^ even on a lease basis, of an I.D. 
car<lroadt'r. oth^-rs without th^t constraint 
c^hould find this system even more attrac- 
t ive. We did, however, make use of the 
embossed I.D, card using an imprinter 
similar to that typically used with 
gasoline credit cards m service stations. 
This device has greatly speeded checkout 
and improved accuracy, and the cost is 
in the n»nghborhood of $100 p*-*r checkout 
Stat ion. 

The remaining area for evolutionary 
d<^V"l<*pm**nt IS a dream ot the library 
st>ri. n an author 'title file becam«» 
available keyed m some way to the !*.C. 
number, that tile could be searched m 
order to provide th<.' missing information 
tor '>'"*^rd?:ie proc«sssing. While we recoq- 
ni/<^ the convi'n 1 enct? of this information 
to the library, querying an additional 
tile via an awkward code couKl add sub- 
t>tantial computer time to the processing, 
n wo limited the increased searching? to 
o".»r<iu«' books and similar p>:c«^pt ions, it 
mi jhl not be too bad, but matching to the 
tuU circulation fii*^ when circu^ition 
lists ar<' printed would add cons i<ler<ibh» 
compnt<»r proci-^ssing time. In vi»*w of our 
'•urr"'n^ Mxp.'r i » nr»' , .^urh additional Mm" 
Win ant*; raiftul eost-*! 1 x v«»n^';3 ; 
♦ vain it ion. 



3. Minimi;;!e the nanuai ettort 
for overdije process ina, and 

4. Produc*-' a widv varii.-ty ot . u- 
culation statistics. 

Finally, It IS failsafe. In th»^ i-vnt 
of computer failure, the process can b<' 
done with tab equipment or, wi h some 
additional effort, by hand. Tht_ power 
simplicity and low cost of this system 
can allow your school library to have 
an operational circulation system while 
the rest of the world is still floundering 
m the struggle between total systems and 
economic realities. We think the world 
needs more simple systems that work! 



(1) DeGennaro, lUchard, "A National 
Bibliographic Data Base In Machine- 
Readable Form: Progress and Pros-- 
pects" , Li bra r y _Trenjs , April 1^)70. 

(2) Rather, J. C. ed., "Conversion of 
Retrospective Catalog Records to 
Machine Readable Form; A Study ot 
the Feasibility of a National 
Bibliographic Service", RHCON 
Working Task Force, Library or 
Congress, V^ashington, D.C., 1*^^»9. 



While this system does not solve 
vill ot th*' school library problems, it 
doini provid*' a quick, inexp<-'nsi ve way 

t o; 

I, Mmimi/^f circulatiofi d i f !' i ^.'u U les 
tf^r th" patron, 

J. Riviuce th" «»ftort rogair»d in 
ciroilat ion arv-f)Mnt ing. 
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METHODOLOGY FOR ASSIGNING STUDENTS TO SCHOOLS 
FROM RESIDENTIAL NEIGHBORHOODS 



F, C. Bock, Ph.D. 
G. P. Putnam 
T. C. Riplev, Ph.D. 

Onerations Research and Computer Apolicacions 
IIT Research Institute 



ABSTRACT Od era lions research has been applied to primary and secondary educational 
systems on a minimal basis. At the same time many school districts in the United States 
are under severe stress to maximize their cost effectiveness. 

To assist school districts in becoming cost effective in the major area of pupil 
t r in^poi tat Ion , IIT Research Institute (IITRI) has developed a methodoloRV for assigning 
.tudeati* to .schools to minimize transportation costs while meeting a number of system 
constraints. 

A iTkijor part of Che methodology involved is a computer software package consisting 
of a set of computer programs. Central to this software package is an algorithm which 
has for its objective function transportation distance (or cost). The function mini- 
mises transportation cost in ci school svstcm while meeting several constraints such as 
school building capacities, grade ranges assigned to a building, maximum student walking 
distance, socio-economic integration, ethnic desegregation, neighborhood groupings, etc. 

This methodology is a direct "spin-off* from operations research work applied to 
the manufacturing-distribution environment. Neighborhood, students, and schools are 
analogous to factories, products, and warehouses. In the manufacturing sense, the pro- 
blem involves distributing the products from a factory network to a warehouse network 
while miniini*zing costs and satisfying constraints. In the educational sense, the problem 
Involves distributing student.s from a residential network to a school building network. 

The methodology described here has been successfully used by more than 20 school 
districts in 5 states. It has also served to unmask the O.R. role in the sociological 
area. 



I ntroduction 

Many communities in the United States 
are faced with a dilemma. In these com- 
munities school children attend neighbor- 
hood schools. 

Minority groups are not evenly dis- 
tributed among the community's residential 
areas. Consequently, if children are as- 
signed to the school located in their 
neighborhood the scht>ols will tend to be 
segregated. The minority group children 
will be over represented in their neigh- 
borhood school and underrepresented in the 
other schools in the community. 

Changes in residential living pat- 
terns may not take place at a suffi- 
cient pace to achieve the desired de- 
segregation in a neighborhood schools 
system. 

Therefore these communities will 



have to assign children to schools on a 
basis which differs from the traditional 
neighborhood school method in order to 
achieve desegregation of their school sys- 
tem. This can be a very difficult task 
for a school district. 

To help school districts with this 
task IIT Research Institute has developed 
a system involving the use of planning 
techniques and computer technology which 
greatly simplifies the school district's 
job. the key features of this system are. 

• Objectivity - The computer is 
completely objective (not prone 
to outside pressure) in redistri- 
buting students among schools to 
achieve desegregation. 

• Minimum Transportation Impact - 
The plan developed maximizes the 
number of students who walk. 



• Mnnn ui i I lit p f It PMi (o ;t Hu* 
plan Kcei... th» total fra\Ll J i s 
tanct* tv I mnuriirt aiivl conse j lent I \ 
ninini:<.*s cIk* t r i» -pur tat i<Mi co^t 
to rho schoo J J i st I ict . 

• Tiovca \i'|>I K it ion it ha. 1 v^h 

^uccvss J al I V uso^l m ^^*vcral v^Iio*)! 

list! Iv. t s. 

• Uailahilitv Iho >v <.m c\ i >t s , 
ft Joes HiU require a najor Jevc- 

1 len t e ( io i t - on I v ' n i no r nod i - 
t icattofKs to aJiTi^t to a Ljivon 
-^ciiool net . 

• kespon . I vonrsh in acconpl ishnu* 
It- joh tlK' sv.>tcnt produces re- 
ailts in a short period of tine. 

• 'unveiiience Ml services from 
'>i .am : iu ', the projjram to produc- 
uu: roNtilts are provided while 

I el lev i Hi: the scliool board and 

I h M n I > t r 1 1 i on of a 1 a r e adm i n i s - 

trative task. 

nu> paper describes in a st ra i ^:ht fon%a rd 
manner Ihns a school di^tiict vuw make us(.' 
of this pouerfu 1 tool . 

IManniir; iH'ervieu 

t \n or t nnzation iicet inv; is held 
1 f !i tlie ^chool district and Key 
school f>oaid ne'ihers to determiiie 
the scliool red I r ict I ni: [Wannini;; 
p roce^'S . 

• The school district supplies basic 
in format ion concern in*: 

the location «>f t h« schools 

the location of the students 

the nuiority <rojp to uhich 
the ^r'ident belon^^s 

veitain polKv infornitioii 

• Ihi^ infornsition is pat into a forp 
whi^a can be read }»y the computer. 

• Ml intomiation an I [>ro^;rans are 
conput er pi ocr s ^ed . 

• < Outputs are reviewed to determine 
compatibility with school dis- 
trict re<^u n et lent s . 

• tonpuUr :enerate<l plans are pro-^ 
\ ided to the school di';tr!Ct. 
Ihese are tised to effectively as- 
.i.;n >ttidrnt^ to schools to achieve 
t ff* vi»*>ned level of vlesei;re!;a- 

t Ion . 

I A 



l'o| ic^ Informal ion 

I he school district meets with project 
st ilf rn^nber^ and piovide.^ i nt o una t ion 
von^einirh; the svh(U)l district's policies 
on class size, transportation, c.iade levels 
in each school, and desired desciM'e^at ion 
levels in terrjs of a niinimun and max i mum 
(>ercent xiv.e of minority >tudeiits which can 
be <issij^ned to a ^iven school buildinj;. 

School DUtrist 




Di«cu«««« PollcI«« With 



1. High Qr«d« 

2. Low Qr«d« 

3. Ci«s« 8iz« 

4. Maximum Walking Di«t«nc« 
D«8«gr«g«tion Specifications 



l>escribnh' the School district 
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Loe«t« Schools 



Ihc present school district bounda- 
ries are shown on a map of the area as 
shown above. \ coordinate system usin^Li 
any convenient distance unit' (usuall> l/8ths 
of a mile) is established. The X a.xis is 
the lower liorizontal line and the Y axis 
i.s the left hand vertical line. 

I he Ilea on the nap within tlu^ s<.hool 
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district houndarii»s is totally divided 
into residential areas. 

It is important to note that each of 
these areas is ultimately assigned by the 
computer to a particular school. The 
students in these areai? attend the school 
to which their residential area ha»^ been 
assigned. 

Usually the task of establishing 
residential areas is accomplished with 
the assistance of one or two members of 
the school board or school administration 
who are knowledgeable with respect to the 
general distribution of the students resi- 
dences within the school district. Each 
area should contain a reasonable number of 
students (usually not more than 30 or so) . 
It is not necessary to count the number of 
students in each neighborhood to precisely 
determine their geographic distribution 
before the residential area boundaries are 
set. 

The important thing is to draw the 
boundaries according to a school official's 
best judgment. If it develops that too 
many students have been included in a resi- 
dential area, the first computer output will 
indicate this. Those areas with excessive 
numbers of students can be further sub- 
divided and new residential areas establish- 
ed. 

The approximate population center of 
each residential area is represented at 
the closest X and Y coordinate intersec- 
tion within the residential area. Each 
area is labelled with a number. 



Describing the Schools 

Each school is located on the map In 
terms of its X and Y coordinates. 

On a special coding form, the follow- 
ing information is listed for each school. 

School Code - a number assigned bv 
the school district. The computer 
will recognize this number and iden- 
tify it with this school. 

Low Grade - the lowest grade in this 
building being considered in this as- 
signment. (The scnool building may 
house different grade groupings, i.e., 
a junior high school and a senior 
high school but only one grade group- 
ing is considered for assignment at 
one time) . 

High Grade - the highest grade in 
this assignment. 

No, of Rooms - the number of rooms in 
the building assigned to the grades 
between the low grade and the high 
grade inclusive . 

Capacity - the number of students 
which can be accommodated in these 
rooms. This is usually the number 
of rooms multiplied by the maximum 
class size specified for this grade 
grouping. 

X £< Y Coordinates - the value of the 
X and Y coordinate on the map which 
represents the school. 



A list showing the X and Y coordi- 
nates of each residential area is developed. 



School L'lBt 



Resici^ntiol Areo List 



! ! 

! Area IMo. ' X 
( ■ 


Y 


1 ; 

i 1 23 


17 


, 2 ! 23 


12 


3 ; 22 

», 1 .. 


10 


4 1 22 

-=r^* 


8 



30 







6 


19 







Grade 








No. 


Neme 


High 


Low 


Capacity 


X 


Y 


1 


Washington 


6 


4 


230 


8 


16 


2 


Jefferson 


6 


4 


184 


9 


8 


3 


Lincoln 


6 


4 


276 


13 


12 


4 


Wilson 


6 


4 


230 


17 


9 



Describing the Students 

Additional special forms are provided 
to record each student's name together 
with his residential area, minoritv group, 
and school grade. 



Student List 





Mesiaenxia 1 




Ethnic 


Name 


Area 


Grade 


Group 


Jones* A 


o 






Smith, J 


16 


5 


0 


Rogers, T 


2 


4 


0 









students, clu* perceniaji'^e of :^tudc'nls who 
will walk to schooL and Che number of mino- 
rity ^',roup students who will attt^nd that 
school, 

Rosults Of Assigning Residontial Aroos To Schools 



I^roco^sin.' the Infornacion 

All lnforri<it ion is put in machine 
readable fonnat The computer programs 
Iff modified and all information is compu- 
ter processed to produce the system outputs. 



School 


No. of 
RA's 


Students 
by Grado 


% 

Welk 


1 

% 

Minority 


4 


5 


6 


1. Washington 


6 


62 


61 


80 


83 


IB 


2. Jefforson 


7 


59 


65 


42 


90 


22 


3. Lincoln 


9 




88 


81 


75 


21 


4, Wilson 


8 


60 


66 


61 


72 


17 


Totals 


30 


! 

266 280 


264 


81 


20 



ASSIGNMENT OF RESIDENTIAL AREAS 
TO SCHOOLS 




For each school the number of the 
residential areas assigned to chat school 
is listed. 

Assignmont Of Rosidontiol Aroos To Schools 



School 


Rosidcntial Areas 


1 Washington 


9 


10 


27 


28 




29 


30 






2 Joffcrson 


20 


21 


22 


23 




24 


25 


26 




3.>Lincoln 


1 


8 


11 


12 




13 


14 


15 


18 




19 








4,WiliiOn 


2 


3 


4 


5 




6 


7 


16 


17 



The Computer Outputs 

These can vary depending, on th»^ i;chool 
district's particular requirements but 
the f<iUowin;; tvpical outputs are usually 
'4Uf»pli»d ro the school district, 

• RKSULTS OK ASSK'tNING RESIDENTIAL 
ARE/\S TO SCHOOL 

For each school, this output lists 
th** runh*»r r>t residential area<^, a^*?ij',ned 
U) the school, a breakdo^^Ti hv ,;rade the 



• ASSIGNMENT OF SCHOOLS TO RESIDEN- 
TIAL AREAS 

Each residential area is listed in 
sequence together \;ith the school to which 
it is assigned, the number of students in 
the residential area, the distance (in 
eighths of a mile) between t:he residential 
area and the school, and the travel mode 
of the students in that residential area. 
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A««iQhnn»int Of 8chool» To Rouidftiitinl Atowa 



rtOS 

Aroa 


School 


no 
Stiidontsi 


DittanCA 


Travel Mod© 


1 


3 Lincoln 


Id 


16 


But 


2 _ 


4^ Wilnon 


24 


d 


Wnik 






21 


6 


Wolk 


4_ ^ 


4 Wilton 


23 


6 


Walk 


6 


4 Wilnon 


24 


8 


Walk 


0_ 


4 Wilton 


26 


4 


Wfilk 
































20 


1 »V«»h»»oton 


no 


3 


Walk 


20 
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• RESIDENTIAL AREA DATA 

For each residential area this docu- 
ment Huts the breakdown by grade and for 
all i^r ides the number of students by mi- 
nority x^roup (Rl and RO) . The total num- 
ber of studenLs in the residential area is 
also listed. 
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• THK SirDKOT ASS1G^^^IE^IT LIST 

Each student in the district is alpha- 
betically Listed together with hit; residen- 
tial area, school, grade, and ethnic 3?>roup. 

Studont Aiit{<nmwnt Hit 
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• CRi\PHIC REPRESENTATIOM OF THE 
ASSIGNMENT OF RESIDENTIAL AREAS 
TO SCHOOLS 

This picture is drawn by a computer. 
The triangles represent residential areas 
and the squares represent the schools A 
line is dra™ from each residential u .'a to 
its assigned school. This picture can be 
superimposed on a school district map mak- 
ing it possible to visualize in one glance 
the way in which residential areas have 
been assigned to schools. 
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Graphic Raprotantatlon Of Astignmant 
Of Residential Artas To Schools 

Modifying the Data 

After the outputs from the computer 
processing have been reviewed and verified 
they are forwarded to the school district. 

The results are discussed with the 
school district. Based on these discussions 
certain changes and modifications can be 
made to resolve special problems. Among 
the changes that can be inade are. 

Pre-assigning certain residential 
areas to certain schools « This 
may result in more than the mini- 
mum transportation possible but it 
may be desirable for other reasons. 

Changing some policies and obtain- 
ing a new assignment. 

-- Making a finer breakdown of resi- 
dential areas. 

After those changes are made the data 
are reprocessed to produce a new assignment. 

Summary 

A proven system has been de,scribed for 
planning school desegregation with minimum 
transportation. It provides for the effec- 
tive application of school board pD44^es, 
taking into account the detailed factsN. 
concerning the individual district. One^ 
facet of a very sensitive issue can thus 
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bo handled la .1 f)rot\>.ssiona 1 and objective 
manner at a modc-»sl coyl. 

Thi'i represents an application of 
Operations Research Technology to a 
sociolo?.ical problem. To date the 
results have been most gratifying,. The 
system has been successfully applied in 
over 20 school districts by I IT Research 
Institute. 
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TRANSACTION PROCESSING USIMG SOURCE DATA ENTRV TERMINALS 



June HocKer 

Cai'tt»t«»n UnJver'ii ty , Ottoua, Ontario, Canada 



ABSTRACT- Citletf^n Uni/ersUy usl-s .1 polled nctv.'ork of nark-sonse reader/printer terminals to collect 
reii<itrat5r>n jnd tuition data. Responsibility for transaction processing functions are shared by the 
r.porar*no -,ystont polling and r^essaae assen^bly and the application proqran: transaction logic, editing, 
up*Ut1ri^i\ind journalization. The resultinq systen concurrently supports pre-regi s tra t ion, regular 
M'q; ,trit .-n <irKi tee payment activities. At the end of the four day fall registration session, the 
unw-r',t».'s co-puter Hles accurately reMect some 68,000 new course registrations and tuition payrents 
f<«r 17.0>'0 students. 



n*'Sp»Tt» .♦n/ tcchnolofjfcoi advances in the cc^^^puter 
ir.lustr/, ddta entry reMK»ds still present A r^aior 
pr'.hle* tcr data processing. Three years ago, 
Carl»'t<^'n Jnr/ersity irplenented o tuqhl/ successful 
data entr/ Sysle^^'. Our particular systen is a 
>tudent registration application. No other event 
fn the acader ic year is as traunatic as registration. 
A'! re^bors of the university connunity get involved 
and their perception of the registration systen. is 
ver\ irpartant. Nothing els^ will establish the 
i^aae ot the university adni m ^ t ra t ion in the eyes 
ot faculty ai^d students ^uite so firnly as the 
,jb;nt/ to handle registration transactions. 

The <-?enerat problen of reaistration is to defuse 
the e'^otional iroact ot the eve»>t itself, but the 
particular problen for data process inq is to 
coll.'Ct and process a larae volu^^e of data within 
.» hrif-t terioJ of tire and in do SO with conpletC 
jccuracy. I" the data processing environment, 
data »>rrors have a natural tendency to compound 
the-^^selvcs and jeopardize an entire systen. 
Stu'tent record sy sterns are rore dyna'^ic than r^ost. 
''.tu^^nr records data is fluid and generally lacks 
an, Internal structur** which ^>ight be used for 
validUv check in«j once the data is on the corputer 
file. It is therefore important to develop a 
regisfr^Uton systen which places rost of its 
»>r phases 'n *.andnnq registration transactions 
PfOjiorly. The penal ries *^or not doing so are rost 
se/ere. M the rt'fii st rat ion syster^ can not deliver 
reHable data to the student record systen, the 
de^elop'-enr of graduation and prorotion systens is 
precluded since the quality of the registration 
data .hM have already negated the results. Until 
the registration systen runs well, line managers 
and systen^ analysts will find thenselves perpetual- 
ly f'oq.^q*»<.\ in raMng enhancenents and changes to 
fh»> I Sir )^ ion procedures and pro'irans. 

Tjrthcr fo CO' prKjnd the prot>len, in Ontario, all 
uni /i-r .1 ♦ le^ nr*' juhhcaHv tinonced according to 



a formula based on a count of student registration 
approxinately six weeks after registration. The 
data on the university's student record file rmst 
accurately reflect the university's actual 
registration on the count day. It nust reflect 
not only the registration, but all of the 
subsequent course changes and withdrawals and any 
changes in academic programs. If the data is 
either nissing or inaccurate, the university will 
lose noney. As well, this data will later be 
audited and it nust be rerenbered that the audit 
will be conducted fron paper systens v^hich have 
the propensity to becone nore accurate over tine. 
In a systen where the objective night otherwise 
be to produce a transcript record by the end of 
the acadenic year, the financial inplications of 
student enrol Inent have the effect of severely 
compressing the processing schedule and of 
re-enphasizing the need for accurate data early 
in the acadenic year. 

One of the popular solutions to a university's 
registration problems has been the development 
of a pre-registration system. Pre-regi s tra t ion 
systems are normally impleniented for one of the 
following reasons. They can be used to flatten 
the profile of registration by redistributing the 
processing load or they may be developed to 
provide student demand data for the university 
planners. When pre-registration systems are 
implemented for planning purposes, the data 
processing problen still remains to collect large 
volume data (quickly and accurately. At Carleton 
v;e ^avo always had difficulty scheduling holidays 
for the staff during the Summer months because we 
operate a very large summer school. We did not 
find the addition of pre-registration processing 
to an already heavy summer v/ork load to be on 
acceptable or attractive solution to our 
registration problems. Although we are not very 
interested in student demand data we do offer a 
limited counselling and pre-registration service 



lor freshron stuJ«'nt*». 

In the past, v;e have invested and wasted <■» lot 
tine and effort trying to develop our registration 
systen. The results were not successful because 
t^e .ipproach used was never the correct one. We 
tniti-ally used traditional keypunching methods. 
It tool* too long to prepare the data, and bolster- 
ing the keypunch staff with part- tine enployees 
only increased the error rate. The detection of 
errors occur far too late in the processing and 
the operations staff were always faced with the 
problem of trying to reconcile massive sequential 
error reports with thousands of paper documents 
which were in no particular order at that tine in 
the acadenic year. While the registration error 
corrections went on and on, the course changes 
piled up waiting for processing. The data 
processing procedures create more problems than 
they solve in this type of operation. 

Later we devel<'pe»J o card picking operation, in 
which nai^e and course cards v;ere prepared prior to 
registra tii'O. A package of cards was selected for 
e3Ch student in <i post-office type of processing. 
This was a vast i^^proverent over the keypunching 
nethod. The dat«^ could be prepared ni riuch less 
t»"ie and the rsethod enubled us to detect certain 
types of errors before the data was posted against 
the coo^puter file. Hov/ever, v;e found it wa^ a 
severe strain on our ht<nan resources to produce 
and Interpret the thousands of cards required. 
As well, this is a galley-slave type of operation, 
where the success »s closely tied to the (manager's 
ain 1 i ty to whip the .orkers. 

Three years a<io, v^e i^plerented our current 
regi strati'">n syste'"^. (t is a transaction 
processing Syste^-t using a network of T-Scan 
terrinals. It pernits us to collect our data on 
a real- tire basis and complete all the processing 
during the registration period. The data is 
excellent and as a result, we have been able to 
extertsively develop our student records systen. 
Best of aU, both the faculty and staff now display 
a positive attitude toward*^ student records in 
Particular and conputers in general which was 
not Dre"'Ously the case. 

Two thin'js can be Identified v^hich contribute to 
the systef^i's success. The first is transaction 
processing v^hich enables the ^taff to operate in 
an efficient manner and the seco'- 1 is the terninal 
hardware which enforces the tran;>jction process inq 
rind provides an efficient i^anner of operation as 
ucW. It 1^ necessary to discuss so^e of the 
characteristics of both the hardware and 
transaction processing before describing the 
aopl ic^'Jt ion syste^i. 

T-Scan trrrriinals are mark-sense reader/printer 
terrunals designed to process messages consisting 
of a statement and a response. The statement can 
he up to }hO characters which ^>re read from a card 
and ti>c response consists of 17 lines of 22 
chara^-ters which are printed back onto the some 
card. The use of the card for data entry allows 
the user to prepare his data off-line and to 
receive hard copy ;onfirnation of the transaction. 
T»>,> frr Mnals *^re polled devices connecfed in 
series on a co' muni cat ions line. Fach terminal 



can be uniquely addressed and there can be up to 
63 terminals in a network. In our installation, 
the communications line is a 2^00 baud time- 
sharing line connected on a single port to our 
communications controller. 

Each T-Scan terminal looks rather like a large 
toaster. Cards are dropped in for processing 
and 'pop' when the processing is completed. A 
T-Scan card is divided into three logical areas. 
The input area is read by a mark-sense reader 
capable of detecting pencil marks. There is a 
2^ bit T-line in the lower right corner of the 
card. The T-line is optically read. Immediately 
above the T-line is the area into which the 
terminal prints I6 lines. The 17th line 
is the T-lire. Normal print characters are not 
used on the T-line, but the use of blanks and 
I's permit the user to number each card uniquely 
and thus identify a card with a particular 
transaction should the card be ."e-entered into 
the system. The two outside bits o^ the T-Ilne 
cannot be printed on but may be usej to identify 
the card type if the application has more than 
one . 

Transaction processing could roughly be defined 
to be the sending of a message over communications 
lines to a computer, the occurrence of some 
processing and the receipt of the results of the 
ptocessing by the original user. Messages are 
non-physical I terns which appear when the thoughts 
or activities of some individual must be made 
known to the system for some purpose. Messages 
should be logically cotiplete in themselves, and 
action oriented messages are normally called 
transactions. The general objective of transaction 
processing is to satisfy the data processing 
requirements of an organization by queiying and 
modifying a central data base as transactions 
occur throughout the organization. 

There are two important concepts in transaction 
processing. The first is that both successful 
and unsuccessful transactions elicit a reply. 
A transaction to modify the data base which 
cannot be permitted to update because an edit 
check has failed is nontheless completed v;hen the 
original user has been informed of the detection 
of an error. The second concept is that all 
transactions must be logically complete. Therefore 
edit checks are always applied to the entire 
transaction and the implementation of thib Idea 
prevents data re-entrancy problems from occuring 
on the computer file. 

Transaction processing must occur in an on-line 
environment. On-Hne systems immediately overcome 
the basic problem* of batch processing systems. 
While batch systems are very efficient in their 
utilization of electronic equipment they do tend 
to delay transactions and thus to conceal 
information from the operational staff until Such 
time as is convenient to use a central processing 
machine. As well computer output from batch 
systems tend to overwhelm the operational user. 
The presumption of the operating staff's ability 
to deal with this overload is not a realistic 
expectation. 
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rrjnsoictton proct"*'>»ri'j Vi^r ui; t^»e people ^^ost 
c^o^xely associated vntH t^e d<)ta to input it and 
validate tbe results. This is roro efficient than 
the introduction of a Highly <ikined data input 
ooer.ifor, particularly in ter^^s of data error 
corf fCti^-'n. The introduction of a skilled operator 
re^iuiros the re-cycle of errors to th^ oriqinal 
user. The ensuing tire lost and the facilities 
consu' .'ed in such an err(»r correcting operation 
should be charged not l<* the syste^*^ user but to 
data process inf} v<h<ch does not perinit the 
*>iKTatinq staff function in an effjclent nanner. 

*n a T-Scan appl>cation, the terninal operator 
*\ a e "ber of the operational bluff concerned 
.nth the transaction beinq processed. The input 
-ediu"^! IS paper, the data is entered \n th a 
oenci I and corrections are nade by usinq an eraser. 
TheSt' are t^^tols -.iih which the operational staff 
ir»» very ta iliar, »\s well no special Skills are 
fO'Ui*r»*d ^ T ter jnal operation, anyone who can 
■ aJ-*^ his .-n t<'a>t can operate a T-Scan terninal. 

Not on}, J' <'S thr* card provide a co'*! for table 
»jn/.ifop trit ^f'f thi.» staff, but as well it nust 
bo creOited with real economies In both processing 
.ffffi s*^'*'t.Mrt» de/eloprc^nt tif'e. T-Scan cards are 
j^.rt.-pr t nted to pertVim the pro'^pting function 
uSuaU/ associate^! with rore conventional terninals. 
Data '^ntry is perforred off-line and no c.p.u. or 
c<^nnt*ct tre is i/asted in entry-keyinq or printing 
' 'perat ion*.. There is no one-to-oni? relationship 
r.t f.oorator to terninal. The T-Scan terminal is 
Ct-ntrallv located an<j an entire office ray share 
<-me termi na 1 . 

L'se of t^e car<l reinforces the id«Lj of logically 
c^'pU'te transactions. The simplest clerk dealing 
with the "ost rtidif-entar/ paper systeri v;i 1 1 not 
^no.-.inqly accept a partial transact ir>n in the 
f»uise of an incop^plete docunent. Yet nany 
sochi jtocated data processinq systeris are quilty 

'>uch behaviour due to the hiqh costs of data 
entry. Wheif^ data items have been deleted or 
'^le'" >fil t^-<1 in a transaction, not only is the 
tran«iaction itself loqically inconplete but tie 
correcti^'n process that follows is an exai^ple of 
• o-->ntr.int .tata. In a T-Scan application, errors 
ari> c<»?rected v/ith an eraser and tl«*^ corrected 
card is reprocessed v;ith no re-entr> costs. To 
provide fhis facility with a key-driven syster^, 
sot^tware ..ould have to be developed to save ihe 
invalid transactions and re-call then when the 
f-itt wt%h to oiyti.'r ♦*r«or corrections. 

v.^en the coT-puter is do\/n, data en^ry operations 
continue in the office and the cards are set aside 
to be processed when the co^^puter is operational 
once ure. Processed cards fulfill the function 
<.f Hurna 1 i zat ion nornally found in on-line 
s,'Sie"'S. li for so'^e reason, the data base must 
».e restored fron a backup file, all that is 
re(|uire<l to brinq the data base up to date i 6 to ^ 
T»'-drf.p those cards which have been processed 
'Jnce thi* hacl'Up was takci. When the cards are 
no Iftnqer n^quired to provide journalization 
taciUtieS, tbey can be filed in sone reaninqful 

rder t-^ provide an audit trail in v/hich the 
traf^s»ction md its result are forever tied 
tnqoth«*r, fl<v v>ftv;are development v,as required 



to obtain the functions of both journalization 
and audit, both are prov'ded by tbe input medium 
itself. 

We did develop three pieces of sof tv/are v;hich 
together manage the network of terminals and 
process the transactions. The software for 
polling the terminals and queueing and printing 
messages is re^^ident in tbe operating system. 
This provides the network management and 
transaction queueing facilities normally provided 
by a transaction processing package. Logical 
transactions are processed by a cobol application 
program. The cobol program is loaded with the 
third piece of softv/are, an interface through 
which the terminal haadler and the application 
program communicate. 

Cards in the terminals are decoded according to 
a scheme of user defined tables so that the 
cobol application programmer treats the netv/ork 
in exactly the same manner as he would a card 
reader and printer. When the application program 
requests a terminal read, the netv/ork handler 
begins pollinq terminals and sending print lines. 
As soon as a card is detected in a terminal 
control is returned to the application program. 




f 1 q . 1 Terminal Handler s view of network 
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rat ,ti If i. > .1. t iit \ *» <)y»*j .ji f,>tir 

Uiero are two .iij,tiiKt {'hct:i»-i> to the r<'^i;»trat ion 
procojs, the t'lr^Jt being the solevtion and approval 
ot th«» academic proi;ram and the second nakimj 
finan-'ial arrant|<»m»'rit .i with the univt'riuty . Hie 
JtuJviit- Le.jii*^ Lj/ ^♦l*..tinv| a tirmit.ible and cutez- 
ir - his Molection • ri a Hegibtration and fee 
C)ntract. Thi^j ib a paper docunont U5;od to 
collect th(> student •'x year in program, expected 
date of graduation and Lurrent address as well ar> 
hi3 course ijelection,>. After receiving program 
approval from faculty and departmental advijors, 
the 'Jtudent ompIot^'S the second otep, that of 
making tuition arrangements with the Business 
Of fire. 



process is flexible and three basic configurations 
are possible . To derive the greatest benefit, the 
jystem should be run on-line and in-line as a part 
<}f the registration procedure for the student 
In this configuration, the student fills out his 
own card, enters the card in a terminal and checks 
the printed results before carrying the card with 
him to the Business Office. However, to process 
a mail-in pre-pay registration, the same system 
can be operated in the office by the registration 
staff. To :>atisfy the requirements of a pre- 
registration system, a combination configuration 
permits the first drop to occur in an office 
environmciit and the processed transaction is given 
to the student for validation prior to his 
completion of financial arrangements. 



Capture of the regi.^tration and tuition data for 
the computer file follows the same two steps. 
y-^r iMch 'Jtop there is a corresponding card drop 
in I T-:^( an ti»rminal. The first drop posts the 
*5tudent*s a.Mdemiv data and assesses his fees, 
lite liecond drop transacts the financial data 
asijociafed with registration. At each step the 
operating s»,itf arc able to check the accuracy 
and A)mpUtem s ; of the transaction as it occurs*. 
To ensure validity in the overall data, two global 
• •hecks are made. All tuition transactions are 
entered with reference to a cash register batch 
number and in a batch mode. When a batch is 
completed, the romputer batch totals for fee 
isst'ssment and cash receipt must agree with the 
;ash register tape,* taken in the registration line. 
Student addrt. .^«^s which do u^jt have a high priority 
tor pro'.t'ssing are >ent t«j Keypunching. When they 
ire add»'il t*; the v,omput»*r file, fa.,h addrei>s must 
bf f>rocessed against a registered student. 

Tlie con«.ept of t-wu \n ia«- 1 ions which approximate 
the two st«>|^.<; in registration is important. The 
i^ystem has on!/ two rule^. Hiere must be two 
logical transactions for each j^tudent and the 
'ii'ademi<- ^ ran^Jact ion must orcur first. Both 
t lansact ions are pro. <>n the same card. As a 

result the introduction of tho actual data coll- 
e tioft i>y.t»'m Into th" phy.^ica) registration 



Tlio best way to understand the system is to 
examine a sample set of transactions. The sh»ided 
area on the cards shown correspond to an 'office 
use only* area on more familiar paper documents. 
To enter data on the card, the student joins two 
dots summing digits if necessary to achieve the 
proper value in a column. This is an easy operation 
which we all normally employ when making change 
and students are able to complete their own cards 
using sample posters for instruction. In Fig. 2 
below, the student whose number is 84032 has 
entered the course 49.100C on his T-Scan card. 
The faculty under which his fees are to be assess- 
ed has been marked in the shaded area by the 
staff member who gave the student his card. The 
same staff member entered the first initial of 
tlie student's surname in the shaded area next to 
the student number. The initial will be compared 
to the one on the computer file for the student 
nunOber read. The course on the card will be 
validated against the file of current courses 
offered. If errors are detected, an error code 
will be printed back on the card in one of the 
boxes in the upper right corner. Although this 
is a cryptic notation, it enables the system to 
print eiror messages as often as is required 
while still preserving the print area for when 
the transaction is successfully processed. 
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Figure 3 shows tUe ^ninpU'lcd academic trans.ution. 
The computer system has confirrayd the student 
identity by printing back his name ab well as the 
student number read. The academic program which 
is recorded on the student records file is confirm- 
ed as well. Fur e*n »i course i>clection, the system 
conCirns not only the course number, but also the 
department name, the course credit and when the 
course will be offered. This additional course 
information is printed to help the student detect 
any errors. The total course credits and the fee 
assessment are also printed, ' Lastly the student 
number is printed in binary notation on the T-llne, 
This will later be used by the system to ensure 
no misreads ot student number occur in subsequent 
processing, A& well the presence of printing on 
the T-llne confirms to the system that the acad- 
emic data has been collected, 

it an error Is detected by either the student or 
the statf, the transaction can be cancelled by 
marking the position 'cane' In the shaded area of 
the card and re-dropping the card in a terminal. 



The cancellation tr.tisactlon Is used to delete 
transactions on the wrong student number and to 
clean up the file after registration If students 
fall to m*ike ariangements with the Business Office. 

Tlic card can become an adjustment transaction by 
ticking the 'adj' area, In processing this 
transaction, the system expects to find courses 
added and/or dropped from the card. Drops are 
Indicated by marking the delete position In the 
shaded area beside the course to be dropped. 
Adds require the new course to be added to the 
card. All of the previous edit checks occur 
when an adjustment transaction Is dropped. When 
printing confirmation of this transaction, the 
system will cross over deleted courses and print 
the new ones in available print positions. The 
previous fee assessment Is also struck and the 
new course totals and assessment will be printed 
on the second assessment lln** on the card. 
Figure A Is an example of a card that has been 
adjusted. 



Fig. 3 
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t-i>;ar»' > jihu-^/o tlie ».om|)lotcd lianb<KLion. The 
Bu^ine»^ Uliict' data hac> bwcn addLnl tu the card 
by the ^ajihtor'b a^>^i^t«int In the regis Cr<iL ion 
line. The < ard U paper clipped to the Business 
O:tioe eopv of the Registration and Fee Contract. 
At this point, the student is given his copy of 
the contract and tlie third and l"in<il copy sent to 
thi- kevpmuh ^hup where address data collection 
will take pla<v. Alter a cash register is 
closed in the registration line and the cash 
balanted, the paper documents, T-Scan cards, cash 
register tapes and batch control sheets are ^.ent 
hack to the ottite for 1-Scan tuition data collec- 
tion. A b itch-open trani>actlon is dnipped to 
«4>tify the i>vstein, that a particular batch of 
b«>lni'ss tifti^e trans<utions will now he dropped 
in a particular terminal. Business office trans- 
it ions are procesiied verv quickly. At tlie end 
f the batch, a b<itch-t Itwe transaction solicits 
the c<fnputvr'i> batch totals. If die computer 
totals do not agree with those of the batcli 
rontrt*! »heet^ the statf quickly locate the error 
by <. «fmpar in^: individual T-Scar* Card figures with 
the cash regii>ter valld<ition on the contract. 
Tadi pro<,e^scd transaction now shows the amount 
paid as well <is th^' p<iyment plan selected. As 
wi»h the assessment line, there is room on the 
• ard tt» permit the t.niflmatlon of a correction 
on the tinal drop. 



suggest that thoughtful consideration of tho 
concepts incorporated into the T-Scan terminal 
design is a worthwhile exercise for all data 
processing personnel. 



In ad(Mtion to the two b.'i>ic tranvSact ions, and 
the previously raentioned batch open and cl<we 
transact ii>ns , tho system also supports student 
and rourse quetfies. Multiple Student cirds are 
also s»ipp(»rted to i'nable the system to 
accomod<ite up lo ^l lituderu c<mrse selections 
per Swudtjnt. 

Ihree years Liter, wo <ire still pleas^'d with the 
ptrformaiue of > ii 1- an system. As a bonus, 
we learned a l<»* ab<»ut people and their inter- 
attion with data proLes-^in^; systems. We strongly 
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HOW-TO-DO-IT: 

POINTS OF INTEREST FOR TOE POTENTIAL COMPUTER Cl'STOMER 



Bernard Sidman 
Heveriy Public- Schools, Beverly, Massachusetts 01915 



/ABSTRACT: Tlie purpose of this pap^r is to present informat^.on which should assist potential colnput^r 

customers In the proc . of getting Into the computer age. There Is no "one way" of getting Into th^ 

computer age. However, In preparing to utllUe computer technology one should have at least a mir'mum 
level of .iwareness of the following copies: 

1. Develiving cHe RFP (Request for Proposal). 

2. Service bureau, in-house, t-tf^e-fJharlng ur consortium. 

3. Eval lation and selection of hardware. ^ 

4. Evillu^jtlon ^nd select* on of software. 

5. Flndntin^t: ptrchasc, rental, third party lease, other. 



; r)evo loping the RFP 

The RFP (request for proposal) la the «i:huul 
•orporatlon*s vehicle of communication between 
rhamselvos and the computer companies. It Is a 
"blueprint" by which the educational data pro- 
c^^jslng needs and Requirements are described to 
prospective Udders. In essence, It Is quite 
similar to a set of educational specifications 
which would be prepared as the bidding document 
tor .l^schot'l conjtructlon project. 

There can be many different formats for the 
RFP. However, It should • jntain at leaht the 
following elements: 

1. A Uaten.ent of the types of functions expect- 
ed of tiie sv^Lem. 

2. A statement of rcoulred vendor support 
f unctions. 

J. A proposal format. 

4. Summarv forms to be filled in by the vendor. 
Forms should be detailed enough to provide 
sufft iOnt information for iiirdware and soft- 
ware selection. Most importantly, let the 
vendor extract the pertinent data from his 
sale*; literature. 

5. Pol lev m i t tors, evaluation techniques and 
standards should oe available to vendors. 

6. Terms and conditions. 

7. Expected time frame for c on t fact award and 
debriefing should also be s»:ared. 

8. A film dare bevond which reblds will not be 
accepted. ^ 

The forms provided in the RFP to obtain 
technical and\*o^t information from the vendors 
are extremely Important, They will allow for a , 
comparison of lti?ni costs to be made between 
various bidders. *TIoreover, the f'>rms will also 
show very clearlv whether or not ». compa(>y uses 



"bundled" pricing. Llndenneyer contends that he 
Is better able to judge cost when all components 
are "unbundled" I.e., costs for hardware, soft- 
ware* field engineering, maintenance, etc., are 
all separate. Whether costs are buitdled or un- 
bundled, it Is quite Imperative to have the amount 
and type of field support that' cones with the 
Initial contract spelled out In detail. 

Some other factors that should be included In 
the RFP are: (1) a requ.rement for the vendor to 
give reference accounts who are present1)||f using 
computer systemse^slmllar. If ^t iiientlciil, In 
configuration to that proposed^ for your Installa- 
tion and who have similar system requirements,^ 
,K2) a requirement for successful running of 
"benchmark" i.e., a demonstration that the computer 
programs ' ^Ing proposed to do the school corpora- 
tion's attticlpaLed workload can In fact satisfy 
the school's requirements^ an;l (3) detailed plans 
for conversion and also for future expansion. 

The development of ^ meaningful RFP usually 
requires having the services of a technically 
qualified person (hopefully the EDP manager) to 
assist In the preparation of the document and also 
to help interpret the proposals which it is solle- 

Seyrvi ce Bureau, Tn-House, Time -Sharing or Consor- 
tium 

Service bureau, in-house, time-sharing or 
consortium all represent approaches that may be 
taken to realize the advantages of utilizing com- 
puter technology. The particular approach, ©r 
combination of approaches, taken usually depends 
upon the needs and/or available funds of the 
school corporation. ^ 

In order to discuss some of the advantages 
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and dlMadvancagc's of each ui the abuvt' methods » 
the following brief but c(*ncise working defini* 
tlont arc ncceaaary: (1) service bureau - a 
companv which either owns, leases or has nccess 
to an electronic computer and provides computer 
services on its own premises to** the general pub- 
He for a predetermined fee,^ (2) In-house * 
having a self •'dependent computer system for the 
school corporation located in one of the corpo-* 
ration*s facilities, (3) time-sharing - a com- 
puter technique in which nuoierous terminal 
devices located in one or more school corpora- 
tions can utilize a central computer concurrently 
for input, processing and output functions^ and 
(4) consortium - an agreement or union whereby 
several school .orporations pool their resources ' 
to jointly acquire a computer system to be housed 
In a facility of one of the member corporativ « 
but to be used by all of the school corporations 
involved. From the above definitions we can see 
lh,it bt.*](^nKinK to a consortium is^somewhat 
similar to either using a service bureau or to 
time-sharing for the member corporations except 
the one that has the computer system iu-house. 

i 

The proponents of obtaining the advantag**s 
r.f computerization through service bureaus use 
Che following justifications; (1) purchasing 
your own computer equiptoent is too costly, {2% 
there Is a problem In finding the adequate space 
and environmental conditions for a computer 
installation, (3) it is difficult and expensive 
to employ a competent staff, (4) the low propor- 
tion of ^available cotaput^er time needed to perform * 
the required applications makes the unutilized 
time very expensive, (5) difficulties are found 
in keeping up with the changes in equijiment and 
in methods and (6) the abilicy to obtain all the 
advantages of EOF without employing any computer 
specialists.^ The major disadvantages of using a 
service bureau are the turn-around time i.e., the 
amount of time elapsed between pick-up of input 
and delivery of output*, the rigidity of the form 
i^f the input which makes school corporation 
unique variations either impossible or an addi- 
tional expense, having to pay extra for each 
application being performed and the lack of the 
flexibilitv to experiment with new applications 
or to utillr.e the full potential of computerized 
dec l!' ion-science te.chniques. ' 

All of the disadvantages of using a service 
bureau become some of the advantages of acquiring 
an in-house computer system. The only advantage 
of a service bureau that might be a disadvantage 
of a prpperly planned for and o.ganiired in-housc 
system might be the overall cof t of the latter. 

Time-sharing can result In a savings In both 
equipment and* personnel while at the same time 
providing almost all of the nervices of an in- 
house system. The ^extent to which time-sharing 
satisfies the usef^* needs is usually a function 
of the size and application cap«bility of the ' 
system being hooked into. However, if the time- 
sharing school has competent personnel and has 
also been allotted sufficient storage space in 
the main computer, it could then use the system 
almost «as though it %rere In-houso. 

The consortium approach towards utilizing 



computers, if carefully planned, will allow small- 
er school districts to realize all the hardware 
and software benefits of a large in-house system.*^ 
This implies that: (1) the main computer is of 
sufficient size to adequately service all of the 
consortium members, (2) the professional/technical 
staff responsible for the design, implementation 
and operation of hardware and software are highly 
competent and innovative people and (3) that a 
time-sharing rather than a service bureau approach 
is used by the participating members. 

Evaluation and Selection of Hardware 

Having solicited proposals for a computer 
system via the RFP, the educational administrator 
is now faced with the need to select the appro- 
priate hardware to meet present and anticipated 
data processing demands within a finite budget " 
allocation.^ There are probably as many tech- 
niques of evaluating proposed computer systems 
as there are computer systems that have eventual* 
ly been purchased. In other wOrM^T^ere is no 
one method of evaluation that has proven to be 
applicable to all situations. About the only 
physical factor that reaches near concensus is 
that the computer bbtaincd be at least a third 
generation model. The generation of a computer 
is determined by 'the technology employed in the 
central processing unit (CPU) and in the memory 
hardware e.g., first generation uses vacuum ti^s, 
second generation uses transistors and third 
generation uses integrated circuits.^ 

Refote beginning the task of assessing com- 
puter equipment it is necessary to summarize what 
data are available to be used in the evaluation 
.pr>Qce8s. Miller, after studying various tech- 
niques from both the industrial and governmental 
sectors, decided that the following ma {or data 
classifications would be most useful: (1) cost 
data, (2) performance data, (3) hardware 
characteristics, (4) software support and (5) 
miscellaneous data.^^ Reading the following 
complete list of items under eich major, heading, 
written in as nontechnical a manner as possible, 
will more than likely reinforce the need, previ- 
ously stated, to have a competent RDF manager 
available to help interpret the incoming bids. 

Cost Data 

/ 

1. Total cost. 

2. Individual component costs. 

3^ Estimated cost to perforin each benchmark job 

based on fixed hourly charge. 
A, Maintenance costs^ 

5. Software costs (development, purchase, lease). 

6. Educational and training costs, , 

7. Reprogram&ing costs (application programs). 

8. Other discernible cost factors (transporta- 
tion, installation, remodeling, buy-back, 
etc.. 

Performance Data 

1. Compilation time, by compiler, on benchmark 
tasks. 

2. Linkload or collector time, by compiler, on 
benchmark tasks. 

3. Execution time, by compiler, on benchmark 
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tubks. 

Uroe neeJed to inltlalc o|)t?ratlnK syntcnx 

5. Sort timings (from Buquentlal and random 
.iccess fll^s). * 

6. Read.iblllty tif printed output. 

7. Number and kind of machine m.ilf un».'t h»n.s. 
X. AveriRf number of mai'hine Inst rue tioiis 

generated per lint^of coding bv each 
«ompl ler . 

9. Response latency to demand pn>ce sing as 
a function of the number of active 
terminals. 

10. Percent of CPl' 'jtillzed during benchmark. 

11. Proportion of "overhead" time out of total 
process I nj; time not ac*.ounted fur during 
benchmarking. 

12. Convenience of operation. ^ 

n. Compatabi I i ty of existing programs (number of 

.Instructions added, deleted i>r changed). 
{*. Average number of job lontrol parameters 
tied, 

HjU'dwart* rharacterls tics 

1. i'nll m<'nn>rv *v«*le tim» with and without 
interleaving. 

2. Average m.»chlne Instruction time. 

K Channel speed (total and per rhaniiel). 
^, ivjtal storage — fast memorv. 
"i. Total storage — slow memory. 
^. Total storage — random acce»*s. 
y. Average access speed — random access storage 
for data. 

H, Avf*rage access speed — random aicess to 

operating system modules. 
^. Total memorv available to single user program. 

10. Floating point and det. inal arithmetic hard- 
wa rt» . 

11. Character coding, 
IJ. Word aize, 

13. Multiprocessing capability. 

1^. Multiprogramming capability or b«ttch jobs. 
Tlmt» sharing and demand processing 
rapabllltv. 

Itt, Add, subtract, multiply and divide time In 
4 single and double precision for floating 
point and fixed point arlthm<»tic machine 
Instructions. 

I/, Keal tirw' and time of day clocks availabil- 
ity. 

18. Expandability of memorv. , 

19. Virtual memory capability. 

20. Total number of channels available to high 
speed devices. 

-1, iota) number of remote terminals capable of 
support with a response deLiy of less Chan 
three seconds. 

22. Compatibility to coding other than internal 
coding, 

23. Maximum size of dlre>.tiy addressable memory. 
2'4. Maxlmiun tape tranS|)ort transfer rate. 

25. Maximum transfer rate from card reader. 
2^). Maximum lines per minute (132 character 

lines) for line printer. 
27. Total storage per disk pack, if packs 

,iva liable. 

CompatiblKtv to smaller or l.irger machine 
models . 

2^. Total power requirement. 

30. Total cubic feet of air conditioning needed 
and BTr dissipated. 



31. Total floor space (square feet) required. 

32. Memory protect features. 

1. Language availability and features. 

2. Maintenance support and costs. 

3. Application programs. 

4. Conversion assistance. 

5. Utility programs available and their 
features . 

6. Memory utilized by operating system. 

7. Memory and file protect options. 

8. Levels of priority permitted. 

9. Machine utilization accounting routines 
provided. 

10. Inter language compatibility (e.g., ability 
to write FORTRAN subroutines in COBOL using 
a Coimnon data area). 

11. Debugging facilities of each language. 

12. Automatic restart (recovery) procedures 
available. 

13. Kile management and identification proced- 
ures. 

14. Capability of system to continue processing 
when system components fail. 

15. Ease with which operating systems are 
generated. 

Miscellaneous Data 

1. Delay before sy5*ti»m may be delivered. 

2. Proximity to other systems available for 
backup support. 

3. Compatibility to other agencies providing a 
receiving date to or from the bid system. 

4. Reputation of the vendor for technical and 
maintenance support. 

Availability of personnel trained on the 
system. < 

Training projjirams offered by the vendor. 

7. Cost and quality of supportive technical 
manuals. 

8. Availability of equipment from other manufac- 
turers which Interface to the bid system 
without modification. 

9. Availability of software developed by Inde- 
pendenr. software houses for the l/ld system. 

10. Kxpandability of the total system and 
potential for use In systems with faster 
processors* 

11. Mean time between failure (MTBK) for each 
system component. 

12. Purchase options, long term lease arrange- 
ments, guaranteed pricing for anticipated 
life and other cost benefits. 

The above lists do not exhaust all possible 
relevant considerations. Most vendors have system 
features unique to their equipment which cannot be 
evaluated on all bids.^1 

Most school administrators would need the 
assistance of a competent computer specialist to 
interpret the meaning and significance of many of 
the hardware characteristics. However, as long as 
qualified professional assistance is available to 
evaluate the hardware so that the best suited 
cqulnment Is obtained, the school administrator 
can still effectively and efficiently utilize 
Computer technology without becoming a haHware 
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Aside flam not using a computrr profv.sslon.il 
to assist in the tiardware selection pfocvbS, 
thfre 'ire other errcirH made In evaluating both 
the suppliers and the hardware, "^ harf has de- 
lineated Che followln^^: 

1. Tendemv to consider onlv 4»nf manufa(turor 
seriously. 

2. Tendeni.v* to look at what a manufacturer 
offers vou, ntit what he has to offer, 

3. Failure to define your own needj clearly 
and lo stiff Iclent detail fi^r the manufactur- 
er. 

A. Latk of real will to cooperate with otlier 
potential partners in the fields of machine 
use, application, development and speclalizi.d 
stal i . 

rendi-iK t<» gros.sly underestimate costs. 
^» Failure to evaluate the manufacturer as he 
reail'^. IS and will be In your special 
situation as i^pposed to his >»eneral 
"reputation" , 

7. 1,mV of will to make extensive and systeroat- 
leallv searching; first hand contacts in 
order to evaluate user experience Wch 

eor responding machines and miinufacturers. 

8. Lack of relevant experlenct on the part of 
those participating In the data processing 
Selection decision, especially as oppo.scd 
ti» the- m*»nufacturer team which Is both 
trained and experienced In this particular 
si tuatl m. 

V. KaiUirt to recognize that vour own personnel 
mav hricig irrational thinking Into the 
eviluatlon for personal rtMsons. 

10. faiUire to recognize that the manutauturer 
and ccrtxTliv of your own personnel will have 
the same vested Interest In empire building. 

IK i iMure to analyze the half truths served 
(lata processing salesmen. 

l^, i vk <»f vill on the part ot the manufacturer 
to really learn about vou as a customer 
He^<iuse he won't spend the time to find out 
what Is really the situation, 

I i. lendencv of the manufacturer sales teams to 
specialized, In spite of the fact that 
\»nir organization m«iy need Interdisi.ipl Inary 
knowledge. 

!■», Failure to realize that the data processing 
salesman has extremely strong short-term 
motivation and weak long-^term motivation. 

Typical errors In evalu ating ^A'l'^'^'V''^^^ 

1. Failure to go into depth regarding* forms of 
parallel operations, 

2, -Failure to run actual tests. 

). Failure to ta4(c into account the effect of 
software organization and selection on 
hardware performance, 

««. Failure to find out if the hardware Is 

presently supported, sufficiently supported 
or supported under a partictilar software 
system so that it can be utilized without 
"do It yourself" software support. 

5, Failure to calculate the marginal utility of 
adding certain hardware. \ 



7. 



10. 



Failure to evaluate hardware c'o&ts In terms 
of (»ther alternatives; "value analysis". 
Tendency to evaluate In terms of old myths. 
Failure t<' design an efficient system betore 
calculating needed hardware capacity. 
Failure to anticipate Parkinson's Law: the 
tendency of users to expand needs so as to 
fill the capacity of a new EIWP facility 
within unexpectedly short time. 
Tendency to confuse traditional needs simply 
' *'"»use we have been unable to satisfy real 
needs economically before. 
Failure to give serious consideration to 
Independent peripheral suppliers, thus 
forcing yourself to take the economic . 
consequences of the package deal even on the 
hydware side. 

Armed with the ready assistance of his com- 
puter specialist to interpret and evaluate the 
technical hardware specifications along with 
being cognizant of the above typical errors In 
evaluating suppliers and hardware, the school 
administrator will be able to approach the pro- 
cess of evaluating and selecting hardware in an 
Intelligent and meaningful manner. 

Evaluation and Selec tion of Software 

In h^s computer dictionary, Sippl defines 
software as: 

The Internal programs or routines profes- 
sionally prepared to simplify programming and 
computer operations. These routines permit the 
programmer to use his own language (English) or 
mathematics (Ali'.cbra) in communicating with the 
computer. Various programming aids that are 
frequently supplied by the manufacturers to 
facilitate the purchaser's efficient operation 
of the equipment. Such software items include 
various assemblers, generators, subroutine 
libraries, compilers, operating systems and 
Industry — application programs. Most types of 
programs In the computer software library are 
offered In several versions to run in systems 
configurations of different sizes and compos i- 
tions.i3 

During the 1960 's luirdly anyone (especially 
educators) considered using any software that 
wasn't generated in-house or supplied "free" by 
the computer manufacturer. But users are now 
recognizing that software costs money and that 
"freebees". In most cases, aren't part of the 
overall package any longer. Since computer 
programs are not In general patentable or copy- 
right-able, the computer companies protect their 
software on the basis of the "trade secret" law,. 
This law defines a trade secret broadly as "any 
fonr.ula, pattern, device or compilation of 
information which is used in one's business, and 
which gives him an opportunity to obtain an ad- 
vantage over competitors who do not know or use 
lt."li The computer ,:ompanies have implemented 
the trade secret protection for their computer 
programs through a License-to-Use. This license 
can specify cither that the use is for a speci- 
fied period of time or that the use is forever. 
For the first case the financial arrangement is 
usually a monthly fee and a paid-uf or full-pay- 
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nent lease In thf secnuid (ase.^^ 

Contrary to popular opinion, fust because a 
computer company has a particular so'tware appli- 
cation package, does not necessarily imply that 
the package J ii) completely debugged (will 
run without errors), (2) will satisfy your re- 
quirements or (3) will be written in a language 
capable of being run on your equipment config- 
uration. Fortunately, most proprietary software 
is warranted. Uils means that the seller has the 
responsibility to fix whatever bugs may be 



noticed during the warranty period. 
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Another factor to consider is that more 
often than not, the company supplied software 
package must be modified to suit the particular 
user's needs. If, in this case, the modifications 
will be extensive enough so that the resultant 
software becomes quite user unique, then the 
administrator should be concerned with: (1) will 
there be an additional charge for the modifica- 
tion effort, (2) li? the resultant package still 
considered to he proprietary software or is it 
user owned software and (3) in either case is 
Che software still under warranty? 

The school administrator In trvlng to evalu- 
ate and select software should also bo aware of 
the following typical errors in this process 
compiled bv Scharf; 

1. Failure to run actual tests on actual 
machines and to ensure that the evaluation 
team is trained and glveM t Ime to do this 
(benchmarking) . 

2. failure to measure real performance. 

3. Tendencv to think In traditional ways, 
A. Failure to comprehend all the complex 

factors which affect software perforrsance 
on a given machine. 

F.Tilure to use experienced experts for 
Independent software evaluation. 
Failure to recognize and calculate the 
amount of man effort on vour own part which 
is necessary In order to actually use cer- 
tain software. 

7. Failure to use the same standards for 
comparative evaluation of different manu- 
facturers' machines, 

8. Tendency to evaluate on the basis of past 
needs, not future needs, 

9. Failure to evaluate the concept of security 
In software. 

10. Failure to evaluate the complexity of using 
software efficiently on a d.iy tv> dav basis. 

U. Failure to evaluate single software parts 
in terms of the effect on the total 
economics of the software svstem.^^ 

The preceding discussion has been primarily 
concerned with selecting and evaluating software 
application packages. The same factors also 
apply to the various language processors that 
should be capable of being run on your computer 
system e.g., COBOL (COnmon Business Oriented 
Language), FORTRAN (^ORinula TRANslatlon) , ALGOL 
(ALGOrithmic Language), RPG (Report Program 
G^^nerai^on), Pl>/l (Programming Lnnguage/one) , 
BASIC (Beginners All-purpose Symbolic Instruction 
Code), manufacturer unique assembly language, etc. 



Financing: Purchase, Rental, Th ird 
Party Lease, Other 

P urchas e 

If a school corporation could afford an out- 
right purchase of a computer system, it would be 
the least expensive method of payment. The re- 
duced expense is a result of not having to pay 
the Interest that is required on a multi-year 
purchase agreement and also because of the savings 
realized from the educational discounts offered 
by some companies on outright purchases. How- 
ever, if an outright purchase is made, the equip- 
ment should be of the latest model to avoid run- 
ning the risk of obsolescence. This obsolescence 
may occur because of the introduction of better 
equipment, because the equipment will not handle 
the volume of work or because new systems concepts 
requi*-e a different kind of equipment configura- 
tion. 2^ A rough rule of thumb that has been 
cited 1} that a computer installation with a use- 
ful lifj of more than five years should be pur- 
chased rather than rented. Although, in any 
specific case, the breakeven point Is dependent 
on such factors as the nun^er of shifts the 
equipment Is used and the types of present and 
anticipated applications .21 Even with the out- 
right purchase method of acquiring a computer 
system there will still be the continual cost of 
a maintenance contract, which definitely should 
be acquired. 

Rental 

The major advantage of vendor rental agree- 
ments are the capability to easily arrange for an 
upgrade without the Tiecesslty and inconvenience of 
having to dispose of existing equipment, and the 
capability to easily arrange for the replacement 
of particular pieces of equipment' which may be 
only marginally serviceable. The last advantage 
may be very important In cases of mechinical 
equipment subject to rapid wear e,g., card 
punches, printer, card readers, etc. 22 Other, 
more obvious, advantages of renting are the 
absence of a laige capital outley, the assumption 
by the manufacturer of all maintenance costs and 
the removal* of the risk of obsolescence for the 
use r . 2 3 

Though there are several different types of 
rental agreements, most of them: (I) charge per 
piece of equipment, (2) charge for each special 
feature e.g., interpret feature on keypunches, 
and (3) have a base rental for X hours (usually 
around 176 hours) of actual use per month with an 
additional lower rate for all hours above that 
level (some manufacturers do not charge educational 
users for the excess hourly usage). 2^ 

Third Party Lease n 

Under this method of financing the educational 
institution purchases the equipment on an outright 
basis in order to take advantage of all potential ^ 
educational discounts, resells the equipment to a 
third party who actually supplied the initial 
capital and then leases the equipment from the 
third party. 25 Though lease afrebments vary, they 
typically have provisions such as: 
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1. User agrecM to U*a»e for a mlnlnum period, 
•ay, five yeats, with purchase and crade-ln 
options. 

2. The lease payment Includes maintenance and 
other charges. 

J. Tliere Is. no additional cbargt* i'or second- 

or third-shift operations (except some 

additional maintenance charges), 
•i. After the rainiraum period, rh*» lease charges 

drop to a lower rate. 
5. If the lease Is terminated before the 

minimum period is up, the user must pay a 

termination charge. 

After examining third party leasing, 
Kaimann and Drzyclmski listed the following 
advantages and disadvantages: 

Le ssee Advantages 

1. Ilie rental i)«iyment for identical hardware 
is 10" 30/* less when leasing via a lessor 
intermediary, 

Thi* minimum monthly rr.alntenance contract 
from the vendor Is usually paid by the 
lejisor. 

K Hie user mav utilize additional system time 
at no direct additional rental charge. 

^. A flexible schedule of rental charges mlghl 
be arranged at the Inception of the contract. 

Le ssee Disa dvantages 

1. A longer lease is frequently required than 
that offered by the vendor. 

2. There is a question of vendor support with 
respect to personnel and software assistance 
to the Installation 

3. To utilize the full benefits of the 
Contractual arrangements It Is necessary 
that the income of the lessor causes him to 
reside in a high tax bracket. 

*. At Some point during the life span of the 
lease » the lessee might choose to complement 
the hardware configuration bv requesting 
additional capacity In term^ of more tape 
or disk drives or maintenance m**mory. 

). Tlio lessor might have to assume personnel 
and software support functions If the vendor 
declines to do so. 

h. Lessee opts to abandon the lessor by 

cancelling the lease or by not exercising 
the renewal option. 

(Jtjier 

Most vendors offer a lease rental plan which 
includes an option to purchase the equipment. 
Thougn the provisions vary from vendor to vendor, 
they usually provide for educational discounts 
and low Interest rates. The major advantages of 
vendor lease arrangements are the capability to 
easily arrange for upgrade without having to 
dispose of the existing eqMlpment and the capa- 
bility of readily arranging for the replacement 
of separate pieces of equipment which may be only 
marginally serviceable.^^ 

Another method of acquiring a computer 
system is by forming a computer cooperative. 
These cooperatives usually will provide for the 



development of a data processing capability far 
beyond the financial limitations of any of the 
individual districts involved. 29 in most cases 
none of the participating districts will want to 
assume the cost of program development and/or 
operations that are not readily applicable to 
their own immediate requirements. The easiest 
way to resolve this potential problem is simply 
to share costs on a proportionate basis i.e., 
the costs of program development, hardware, 
personnel, etc., are shared proportionately by 
each participating district. On the other hand, 
management policies and other decisions relative 
to operating the facility would be made on an 
equal basis by all the mender school districts. 

Sum mary 

Unfortunately, there is no "cookbook" 
approach for getting into the computer age. How- 
ever, the phases just described should serve to 
create a necessary, if not sufficient, level of 
awareness of the steps Involved in organizing, 
planning, evaluating, financing and implementing 
an administratively oriented educational computer 
facility. 

The initial action recommended is the hiring 
of an administratlvelv and technically competent 
EDP manager far enough in advance so that he would 
be able to assist in each phase of the process. 
Then once a total plan for all uses and applica- 
tions of computer technology for the school 
district has been drawn up, the specifications for 
the syster are then delineated. These "specs" are 
for hardw&re, software, support services, and 
benchmark testing. Ttie RFP containing all of 
these specs and requests is then sent to numerous 
vendors to solicit their bids. 

At this point it should be worth noting that 
the bettx. syst:em for your needs is not always the 
most expensive. However, If not, closer exami- 
nation may show that for the same cost of what 
appears to be the best but also most expensive 
system, other proposed svstems could be expanded 
to include new and attractive features thus 
making one of them the most cost-effective 
choice. This is quite similar to not buying 
the stripped-down top-of-the-line automobile, 
but rather buying the next model and adding on 
all of the desired items so that the end r <ilt 
is a customized machine for the same price 
the top model without all the same options. 

An Important point to keep In mind when re- 
viewing the vendors* responses to your RFP is 
simply that "any question that might not be 
answered by the proposal, should be treated 4};^ 
being negative .. .all comnltmenta anu promlsi^ 
must be in writing. "32 

Also, a complete computer facility will 
require other items of related equipment such as: 
(1) keypunchiLDg machines, card sorters, forms 
bursting and collating machines, special purpose 
storage cabinets, card files, office furniture, 
etc... These items should be ordered so chat 
their delivery is either before or coincides with 
the time the computer is installed.-''^ 
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Finally, ipproac'hlnR cli*? process of acquiring 
J conpucer system In a haphazard manner can cause 
Che following law of Harvey Golub to become a 
real Icy: 

No major compuCer pro feet is ifver 
installed on Cime, within budget, with 
the same staff chac scarted It, nor 
does* the projecc do what It Is supposed 
CO. 34 
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